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1. General view of the new dam. 2. Progress of the operations on the ground. 
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MAES. 

At the first meeting of the Astronomical Department 
of the Brooklyn Institute, which occurred recently, 
Mr. Garrett P. Serviss, the well-known astronomer and 
astronomical lecturer, delivered a very interesting 
illustrated lecture on the planet Mars, in which he re- 
viewed the works of numerous observers, but more es- 
pecially that of Schiaparelli. 

The special interest in Mars at this time is due to the 
fact that Mars is, or will be on the 20th of this month, 
in opposition, at which time it will be in a more favor- 
able position for observation than it will be again in 
two years. The lecturer said the great question in re- 
gard to Mars is as to whether it is now inhabited, or 
whether its ability to support animal life had long 
since departed. 

He said that while some of the observed phenomena 
required the existence of an atmosphere, Prof. Camp- 
bell, of the Lick Observatory, has, bymeans of spectro- 
scopic observation, proved that Mars shows no more 
evidence of an atmosphere than the moon. Yet the 
existence of polar snows and of moisture seemed to in- 
dicate the presence of an atmosphere which, although 
possibly very rare, might be sufficient to support some 
form of animal life adapted to such an atmosphere. 

Indeed, Prof. Campbell's observations were not in- 
consistent with the existence on Mars of an atmosphere 
one-quarter as dense as that of the earth. The lecturer 
referred to the strange markings discovered and 
mapped by Prof. Schiaparelli, and to the difficulty ex- 
perienced in verifying the observations of Schiaparelli. 

Mr. Serviss learned in an interview with Prof. 
Schiaparelli, at his observatory in Milan last summer, 
something of the secrets of the success of the famous 
Italian astronomer in his observation of Mars. Mars 
is a red planet, and the light reflected from it is red. 
Prof. Schiaparelli conceived the idea of a telescope cor- 
rected for the red rays, and had an instrument con- 
structed to carry out his idea. The results are known 
throughout the world, and without a like instrument, 
no one can call in question the wonderful and glowing 
reports of Schiaparelli. It was through the munificence 
of a wealthy lady of Milan, who is interested in astro- 
nomical science, that Prof. Schiaparelli was enabled to 
obtain a larger and still finer telescope of the same 
kind as that with which his original discoveries were 
made. 

The lecturer said that what, in more recent observa- 
tions, appeared like a mountain projecting beyond the 
terminator of the planet might be a chain of mountains 
with the sun illuminating their peaks, or it might be 
clouds. He also said that some of the white spots seen 
on the surface of the planet were in all probability 
clouds which were shaped by the configuration of the 
planefs surface, as clouds in our own valleys were 
shaped by the adjacent mountains. 

In conclusion, the lecturer said he hoped the day 
was not distant when Brooklyn might be provided 
with facilities as good as any in existence for the use 
of her astronomers in studies like this. 

Tbe St. Lout* Union Station. 

The boast of St. Louis, that in the new passenger 
station recently opened there it has the finest build- 
ing of the kind in the world, is pardonable, if not lit- 
erally true, for the main structure is spacious and 
architecturally imposing, and the equipments are on 
a most elaborate scale. The total cost, includingland, 
buildings, power house, train shed and tracks, was 
$8,000,000. The passenger station itself is eighty by 
four hundred and fifty-six feet, and is three stories 
in height, surmounted by a clock which can be seen 
from all parts of the city. The material is gray stone. 
The ground floor is taken up by the carriage entrance, 
concourse, restaurant, post office, telegraph office, bar- 
ber shop and wash rooms, emigrants' room and ticket 
office. The second story contains the general hall, 
ladies' and gentlemen's waiting rooms, the dining hall, 
kitchen, smoking room, news and cigar stands, and 
parcel and check rooms. The third story is occupied 
by the Terminal Railroad Association's offices. The 
waiting rooms are richly decorated and are elegant in 
their appointments. Especially is this so in the case 
of the ladies' waiting room, which has a tiled floor, 
walls of blue and white and gold, and heavy oak fur- 
niture. The train shed, which covers twelve acres, is 
built of iron and wood, with a concave glass roof. 
There is room in it for thirty tracks, besides ap- 
proaches, platforms and mail and baggage sheds. 
Five million pounds of iron and four million feet of 
lumber were used in its construction. Beyond the 
train shed are three express houses and a milk plat- 
form, 350 feet long. The houses are 50 x 250 feet and 
provided with spurs of track on one side and a pave- 
ment for teams on the other. But of all the features 
of the new station, the arrangements for handling 
traffic are the most interesting. The thirty tracks are 
joined by a system of switches to the four main tracks 
within the passenger station. The power to work the 
switches and signals is furnished by compressed air 
delivered through pipes from the power house. The 
wires are set in motion electrically by means of small 
magnetic valves. When the operators in the tower 



desire a certain switch or signal thrown, they move a 
small lever three or four inches long, which doses the 
circuits in the tower, and by working the magnet 
valves at the switch or signal let in the compressed 
air, which completes the movement. The interlock- 
ing system is so constructed that it is impossible to 
make a mistake. Every switch in a given route must 
be set in its correct position before the signal can be 
given for the train to move. In like manner, after a 
signal is once given a train, it is impossible to move 
any of the switches on the route governed by the sig- 
nal, or to give signals for any other routes. The in* 
terlocking machine is the largest in the "United States. 
It has 66 switch levers and 65 signal levers, controlling 
130 pairs of movable switch points and 103 signals. 
Some of the switches and signals are nearly 2,000 feet 
distant from the tower, a distance which would make 
it impossible to handle them mechanically. Over 127 
miles of insulated wire were used to connect the vari- 
ous switches and signals with the tower. — N, Y. Even- 
ing Post. 



The Steam Jacket. 

Professor Thurston has gathered a large amount of 
data upon the subject of the value of the steam jacket, 
which contains many illustrations of modern practice, 
but does not settle the question itself as the results vary 
so materially. The gist of the arguments and the con- 
clusions of Professsor Thurston are as follows : 

1. The jacket should be provided with ample supply 
pipes and with effective traps or other drainage 
arrangements, and for removal of air as well as water. 
If the jacket can be made to drain back to the boiler, 
that plan should always be adopted. 2. They should 
be kept supplied with steam at a pressure equal to 
that in the boiler. 3. All surfaces exposed to full- 
pressure steam should be jacketed, if practicable. 4. 
The jacket itself should be very carefully and thorough- 
ly lagged, and so made secure against serious external 
waste of heat. 5. Provision for safe expansions and 
contractions should be very carefully made. 6. It 
should be seen that the jacket steam has everywhere 
complete contact with the inner or working cylinder, 
and that all water precipitated therefrom may prompt- 
ly and completely drain away. 7. The walls of the 
cylinder, or "liner," should be as thin as practicable, 
and yet safe ; all core spaces should be free and clear ; 
all core sand thoroughly removed ; no pockets should 
exist in which water may gather, and all fits and joints 
should be made with extreme care. 8. It is probably 
wise to jacket all the cylinders of a multiple-cy linden 
engine, if maximum economy is sought. 9. The jack- 
et, in cases in which steam passes through it on tide- 
way to the working cylinder, should be designed and 
proportioned to act as an effective separator. It may 
then give good results by the currents of steam sweep- 
ing the cylinder surface free from films of gathering 
water. A jacket through which the steam entering 
the cylinder should pass would have a great advantage 
in efficiency of heat transfer ; but unless the entrained 
water and condensed steam could be completely re- 
moved, it would cause counterbalancing, and probably 
greater losses, as compared with the usual arrange- 
ment, by carrying that water into the engine to exagge- 
rate waste. In all cases, and under all conditions, ihe 
use of a steam jacket is " a violation of the fundamen- 
tal law of maximum efficiency of heat engines, which 
requires that they should receive all their heat at the 
maximum and give it out at the minimum tempera- 
ture, and not, as in the case of an engine with a steam 
jacket, at temperatures between these, and at times 
when the heat imparted lessens efficiency, which it 
evidently must do at and near the end of the stroke." 
It is "a necessary evil, justified only by the conditions 
affecting the use and the construction of the engine. 
The advantage to be derived thus varies according to 
circumstances, and the jacket may not only sometimes 
be useless, but wasteful." That is where one difficulty 
comes. In actual practice the engine jackets do not 
get that care and drainage they do when tested, and 
they never will, and this fact will go a long way to- 
keep steam jackets off engines. 



The New Record of tbe Lucania. 

The Cunard steamer Lucania arrived off Sandy 
Hook, September 28, having made the trip over a 
course of 2,782 miles in five days, seven hours and for- 
ty-eight minutes, breaking all records. The previous 
fastest trip, ending September 14, was made by the 
same vessel between Sandy Hook and Daunt's Rock, 
the time being five days, eight hours and thirty-eight 
minutes. By a singular coincidence this eastward 
trip was made in exactly the same time as the preced- 
ing (westward) trip which ended August 31. The east- 
ward voyage was, however, the longest as regards dis- 
tance. The performance of the Lucania in making 
two successive trips of nearly three thousand miles 
with the precision of a ferryboat is one of the most re- 
markable feats of ocean navigation. The Lucania 
also holds the record for the greatest day's run, 560 
miles, and for the best hourly speed across the Atlan-' 
tic, 21 89 miles. 
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A Locomotive Load. 

A certain Eastern road has a large number of ten- 
wheeled locomotives, which at this season of the year 
have been rated both east and west bound at 40 loaded 
cars. When this rating was made the maximum car 
capacity was 40.000 pounds, and the average car load 
in both directions was supposed to be about 10 to 12 
tons. The yardmasters, train dispatchers, and division 
superintendents have never had any means of know- 
ing what tonnage cars contained, and have followed 
the rule to give the engines loads equal to 40 loaded 
cars. The advent of the 50,000 and 60,000 pounds ca- 
pacity cars resulted in a slight reduction in the rating 
when the train was composed of a large number of 
large capacity cars. Recently the road in question has 
been making some interesting investigations to ascer- 
tain what tonnage was being hauled by locomotives. 
The following table, which we are permitted to print, 
shows the tonnage and characteristics of the freight 
on certain east bound trains for one day: 



Number 
of 

loads. 


Freight. 


Total 
pounds. 


Average lb. 

per loaded 

car. 


36 




876,278 
510,920 
806,800 
751,200 
1,025,136 
742,908 
992,343 
867,038 
986,889 
910,106 
654,450 
733,510 

9,857,577 


24,341 


23 


Cattle 


22,214 


38 




21,232 
22,1194 
33,069 


31 




31 




34 




21,850 


36 
37 




27,565 
23,433 


38 




25,971 


34 




26,768 


29 
33 




22,567 
22,228 


403 




24,460 







It will be seen that the average car load varies from 
about 10J£ tons to 16J>£ tons, according to the charac- 
teristics of the freight. Engines drawing 37 and 38 
loaded cars, and erroneously supposed to have been 
loaded nearly up to their economical capacity, had in 
reality much lighter trains than another engine of the 
same class with only 31 loaded cars. An official of the 
transportation department of the road in question ad- 
vises us that these en gines will make fair time with trains 
~6TJD"carS Gi-CG2il or grain averaging 50,000 pounds a car. 
This would appearlErSStablish the maximum capacity 
of these engines at about 3^060, SSa^unds^or 1,000 tons 
of paying freight on a road whose maximum gj^dea i £ 
not exceed 35 feet per mile. His investigation has de- 
veloped the astonishing fact that, as now rated, his 
engines in many cases are not hauling half that 
amount of tonnage. The demand for quick time with 
high class freight unquestionably has much to do with 
the light loading of locomotives, but the principal fac- 
tor is the erroneous idea of rating locomotives upon 
the basis of the number of cars per train. 

Another fact worthy of note is that the above tabu- 
lated statement only shows east bound trains, upon 
which the average car load is about 12 tons. Our in- 
formant states that his investigation proved that the 
tonnage west bound was found to average only a little 
over 6 tons per car. West bound freight consisted mostly 
of light and bulky merchandise and not much of it in 
a car, but no difference was made in the rating of the 
locomotives. In one instance he found 15 loaded cars 
in one west bound train which did not average more 
than 3,500 pounds per car, making the aggregate equal 
to only one good big car load. 

This road is now considering a plan to increase the 
average tonnage of freight per car, and to change the 
basis of rating locomotives from the car basis to the 
tonnage basis. — Equipment Guide. 



is attached, which opens in two or three places on 
hinges. This mould is of very thick cast iron and re- 
tains the heat. A vertical core moved by a machine 
crosses the mould from side to side. The melted glass 
is poured into this mould in suitable quantities. The 
core is turned rapidly. The glass is driven against the 
walls of the mould and takes the impressions. Several 
moulds are grouped and form a battery. If pipes are 
to be moulded, a length of two meters is given to each 
one; the battery is comprised of eight moulds and 
cores; these easily perform fifteen operations an hour 
and produce thirty meters of pipe, which, with the 
waste, gives a production of five hundred meters a day. 
By this method glass pipes are produced which rival 
those of sandstone and even of cast iron, and which 
have the advantage of not being affected by the soil. 
The resistance of glass is very great. Glass slabs can 
very easily support carriages of great weight, and 
champagne bottles are veritable explosive machines, 
charged with a pressure of twenty-five atmospheres. 
For certain experiments in physics, gas with a pressure 
of one hundred atmospheres has been sometimes placed 
in glass tubes. 

M. Henrivaux hopes to have a house made entirely 
of glass as one of the sights of the next exposition. The 
walls will be constructed of an iron skeleton, on which 
will be placed slabs of glass in such a manner as to 
form a double wall, in the interior of which hot air 
will be circulated in winter, and in summer compressed 
air, which will cool the walls. The roof will be of glass 
on a network of iron, and also the walls, the staircases, 
etc. As glass lends itself readily to all kinds of deco- 
rations, brick, marble, etc., can be imitated. 

Flat surfaces are now being manufactured which are 
very pretty. On one of the surfaces are shown, in 
relief, various designs obtained at the moment of cool- 
ing by the action of a stamping roller. These can be 
gilded or silvered in various combinations. They are 
used in decorating walls, ceilings, etc. We will soon 
even have glass hangings and tapestries. M. Henrivaux 
draws on glass with an aluminum pencil. The metal 
remains on the glass, and the designs appear in very 
soft tones. We may look forward to many surprises 
connected with this material. — Public Opinion, from 
Journal des Debats. 



ery could be stopped. That, of course, is sheer care- 
lessness; the fact that the chilled shot was capable of 
scratching so deeply in such a short space of time is 
distinctly in its favor as a sawing material. — The 
Builder, London. 
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modern Glass making. 

The maufacture of glass hasprogressed so rapidly in 
the last twelve years that it may now pertinently be 
asked- what cannot be done with glass. M. J. Henri- 
vaux, a prominent French manufacturer of this article, 
an original and enthusiastic inventor, has recently 
proved to us, by means of a veritable museum of curi- 
ous samples, that everything is becoming possible to 
the modern glassmaker. Even conducting pipes ofdarge 
diameter have been made of it, tiles, drains, tubs, cur- 
tains, furniture, chimneys, and even houses. 

Glass is now blown mechanically. M. L.. Appert, 
vice-president of the Society of Civil Engineers, some 
years ago substituted for the human breath an injec- 
tion of compressed air. This was a great advance in 
the perfecting of glassniaking. The work of blowing 
waspainfulandinjurioustothehealthof the workmen; 
to-day it is the machine which blows; the lungs rest. 
And as this machine has the breath of a giant, it has 
become very easy to manufacture objects of great size. 
This industry has been still further revolutionized by 
methodical moulding. This was formerly done by 
placing the glass, which had been made plastic by 
heat, between two metallic surfaces. But these surfaces 
cooled so quickly, and the glass with them, that it was 
impossible to obtain large pieces. M. Appert went 
resolutely to work to find some way of moulding while 
the glass was in a malleable condition, so that larger 
pieces could be made. At a short distance from the 
melting oven is fixed a post, to which a vertical mould 



Chilled Snot for Stone Sawing. 

TrKHigS J>{ chilled metallic shot has completely revo- 
lutionized the stprie~Sa^iQHj^ade, by reason of the 
rapidity with which the workcalTlloiT ; 4ie_accompUshed 
as compared with the times when the sawing material 
consisted only of quartzose sand. It is obvious that 
in sawing granite, for instance, the sand alluded to, 
not being harder than quartz, was incapable of doing 
much work, as that mineral exists so abundantly in 
granite. What was wanted was something harder 
than quartz. Several minerals answered the purpose, 
among which were corundum (emery) and the dia- 
mond. The former of these is occasionally used for 
sawing, and largely for rubbing granite, marble and 
the like, preparatory to the polishing process ; the 
latter has for some years been employed to a limited 
extent for sawing the hardest kinds of stone, and dia- 
mond disks may be found in the workshops of every 
lapidary. But these minerals are rather expensive, 
especially the latter, and until within recent years 
sharp sand was still almost universally employed 
Then a new material, known as chilled shot, was intro- 
duced and was rapidly taken up. During our visits to 
various granite centers in 1886-87 we found it had al- 
ready gained a firm foothold, as the rate of sawing 
was greatly increased by its use ; it was also very eco- 
nomical in working, and has been much employed to 
this day. The foregoing observations were suggested 
by some samples and a trade description of "Krushite" 
recently sent to us, which is said to be a new material. 
It appears to be chilled metallic shot, and is very simi- 
lar to, though probably not identical in composition 
with, what we saw in use some eight years since. At 
any rate, the use of chilled metallic shot for sawing 
hard stone is by no means a "new" idea either here 
or in America. 'Krushite" is said to be capable of 
sawing blocks of granite at the rate of four inches and 
hard grit stone at nine inches in depth per hour, with 
twelve blades in the frame. It is manufactured in 
several different sizes, the largest (about the size of 
small rabbit shot) being suitable for sandstone and the 
smallest (fine dust) for the rubbing bed. The material 
is used in sand blast apparatus in lieu of sand, and in 
substitution for diamonds in boring and drilling. It is 
described as being absolutely without points or edges, 
though we do not find this statement borne out by the 
samples sent. However, there can be no question that 
the chilled metallic shot is by far the best and most 
economical material hitherto discovered for sawing the 
hardest descriptions of stone and for use in the initial 
stages of rabbing. It must be handled with great 
care, though, in the manufacture of marble. Only the 
other day we saw a beautiful slab utterly ruined dur- 
ing the final polishing with putty powder, by reason 
of a few chilled shots having found their way under 
the felt polisher, with the result that the smooth sur- 
face of the stone was deeply scored before the machin- 



Long Distance Water Power Transmission. 

Various modifications of turbines and water motors 
have iu recent years been applied to the utilization 
of water powers heretofore thought impracticable, 
but which have become available through the intro- 
duction of the electrical system of transmission. 
Water powers located at inaccessible points can be 
made to furnish or transmit the power to places of 
convenience, where it can be utilized for any purpose 
in demand, the distance of such transmission being 
limited only to cost of the transmission line, the gen- 
erator and the motor, long lines, of course, sacrificing 
to a greater or less extent the available effect, but 
frequently are desirable even at considerable loss of 
power. 

There are, according to the Electrical Review, three 
pairs of water wheels at the Falls of Juanacatlan, 
Mexico, each of which is rated at 600 horse power, or, 
approximately, an aggregate of 1,800 for the three 
pairs, but two pairs only are in constant use, the 
other pair being held as a reserve power, and to be 
used in case of accident in the motive power plant. 
The distance over which the power is transmitted is 
nearly 18 miles, being situated over 17 miles from Gua- 
dalajara, one of the largest cities in the republic of 
Mexico, to which point this power is carried and the 
electric lighting of the city accomplished. 

These 20 inch turbines are placed under a head of 60 
feet, and are producing remarkably fine results. They 
combine a number of new features and important im- 
provements adapted to turbine use, and their auto- 
matic regulation has proved highly satisfactory. They 
represent the highest art in turbine building, the 
wheel, or runner proper, being made of bronze, the 
shafts of the best hammered scrap wrought iron, and 
other parts of the combination requiring strength are 
made, of steel, the whole design being of the most per- 
fect construction. 

The transmission of the power from the turbines is 
made to an intermediate line shaft, from which shaft 
the power is taken to the generators and is accom- 
plished by the modern hemp rope improved transmis- 
sion. The ropes are of the continuous style passing 
from a groove in the pulley on the water wheel shaft 
to a groo v e in tnepulie y oir the main -power line and 
from that groove returningagainto an adjacent groove 
on the water wheel pulley and thence to another 
groove on the main line, thus returning back and forth 
until 16 grooves are filled on thejwater wheel shaft. 
In order to keep the rope taut, a carriage is placed be- 
tween the pulley and the water wheel shaft on the 
main line, to which is attached a counterweight. This 
carriage pulls back and forth, somewhat upon the 
cable railway plan, thus easily and nicely effecting a 
uniform tension in the rope in all conditions of the 
atmosphere and under all variations of power given 
by the wheels. 

The power is taken from the pair of 20 inch water 
wheels by two of these rope pulleys, one placed on 
each side of the pair of wheels. Of course, the same 
arrangement is observed in both of the other pair of 
wheels, all being connected to the same main interme- 
diate line shaft, from which the power is belted to the 

generators. 

»<«>«■ — — 

Solder for Aluminum. 

The only solder for aluminum which has attained to 
any extensive use, and which may be said to be the 
most successful thus far invented, is that of Mr. Jos- 
eph Richards, of the Delaware Metal Refinery, Phila- 
delphia. Mr. Richards found that by adding a small 
percentage of phosphorus to the best solders hitherto 
used theywereinvariablyimproved,theparticularpoint 
of advantage being their increased ability to bite on 
the aluminum. The best alloy thus prepared contains 
zinc, tin, aluminum and phosphorus, the first two 
constituting the bulk of the alloy, and being united in 
their chemical equivalents as a true alloy. This solder 
can be used before the blowpipe or with a solder- 
ing iron. In the former case, a little silver can be 
added to it without making it too hard to melt, and 
giving it a better color. For use with the copper bolt, 
this solder leaves little to be desired. The surfaces to 
be united are first scraped clean, and then tinned 
with the solder itself, by rubbing it on hard with the 
bolt. The prepared edges are then soldered together 
with ease, using a hot iron and no flux of any descrip- 
tion. This solder has been adopted for over two years 
by the Swiss Aluminum Company, the largest manu- 
facturers of aluminum, and by the largest makers of 
aluminum goods in America. 

While nothing terrestrial can be said to be so good 
that no better could be wished, yet, in view of the im- 
provements in soldering aluminum made since 1890, it 
may reasonably be asserted that a sa-tisfactory solu- 
tion of the problem has been reached. — Aluminum 
World. 
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AN IMPEOVED STREET SWEEPER. 
This machine delivers its sweepings into a vehicle, of 
which the sweeping mechanism forms a part, means 
being provided for conveniently dumping the ve- 
hicle and for readily lifting the sweeping mech- 
anism from contact with the ground, as desired, when 
the machine is to be moved from place to place. The 
improvement has been patented by Mr. Frederick W. 
Dessau, of No. 10 Willard Street, Amsterdam, N. Y. 
The body, which receives the sweepings, has a central 
well, whose rear wall supports an inclined board over 
which the main brushes operate, between sideboards, 
in carrying the sweepings up into the vehicle, prevent- 




in convenient reach of the driver, the levers being con- 
nected by chains with the brush supports, and the 
arrangement being such that each side broom may be 
manipulated independently. The dumping is effected 
by means of chains connected with two downwardly 
opening doors in the bottom of the vehicle body, the 
chains extending upward over a flanged segmental 
drum in central bearings at the top of the machine, 
the drum having a handle and latch. 



the dome and tower rise 108 feet more, giving a total 
of 350 feet. Its foundations, laid by caissons, go down 
over 50 feet below the street level. It contains itsown 
independent electric light and power plant. 

Other buildings only inferior to it in height surround 
it on all sides. Referring to the cut, between the lower 
stories of the Manhattan Life building and the spec- 
tator is the Wallace buildiug. As we go downtown, 
the Custom House in Wall Street, famous in its days 
in the way of impressive architecture, is almost hid- 



DESSAU'S STREET SWEEPER. 

ing the escape of dust. The elevator has lower mov- 
able sections with caster wheels, which travel on the 
ground when the machine is in operation, and in these 
sections are journaled rollers over which pass endless 
chains, in which are secured the heads of the main 
brushes or brooms, the chains beingmoved by sprocket 
wheels actuated from the main driving shaft, and the 
latter being driven by gear and clutch connection with 
the hubs of the rear supporting wheels of the machine. 
The lower movable sections of the elevator are held 
in position for the brushes to contact with the ground 
by means of latches, but to the latches are attached 
chains carried over friction rollers to a drum at the 
rear of the driver's seat, the arrangement being such 
that by operating a lever the driver can lift the 
brushes oet-cf contact with the ground. At each side 
of the machine, in advance of the elevator and main 
brushes, is a brush set at an angle, to sweep the dirt 
into the path of the rear brushes, the side brushes 
being raised from contact with the ground by levers 



AN IMPEOVED GUN-SIGHT. 
A convenient gun-sight for firearms, which may be 
readily taken from the gun and carried in the pocket 
when not in use, is shown in the engraving, and has 
been patented by Mr. Harold Strandwold, of Trysil, 
North Dakota. It consists of a standard having a 
forked lower end and at its upper end a disk with a 
peep hole. In the forked end of the standard is a 
clamping screw, whereby the standard may be clamped 
co a plate held in inclined position on the stock, the 
plate having longitudinal grooves adapted to be en- 
gaged by projections on the lower ends of the forks, as 
shown in the small sectional view. When the clamp- 
ing screw is loosened the sight is readily moved forward 
or backward, as desired, along the stock plate, or can 
be removed entirely by sliding it off from one end of 
the plate. 

«'n « — 

OLD AND NEW BUILDINGS OF NEW YORK. 
We have recently illustrated in these columns on 
several occasions the progress of building in this and 
other cities. Our present cut givesa view of the lower 
portion of New York, taken across the East River 
from the Brooklyn shore, and brings into vivid relief 
the contrast between the old and the new. The back- 
ground of the picture is almost filled with the gigantic 
buildings erected during: the last few years. As a species 
of bench mark the spire of Trinity Church, seen to- 
ward the right of the cut among the buildings may 
be referred to ; this in its day was the highest struc- 
ture within the area which we show. Now it is 
dwarfed. In the extreme right of the picture is the 
beautiful building of the Lawyers' Title Insurance 
Company, now barely completed. Next to it on the left 
towers up the building of the Mutual Life Insurance 
Company, its walls surmounted by a loggia just under 
the roof. This top story is devoted to the uses of the 
Insurance Club of New York City, containing -restau- 
rant, reception rooms, and tfhe Tike. The open corri- 
dor surrounjjiag the rooms it is designed to close by 
glass for the winter. Higher than this building, and 
further to the left, surmounted by a tower and dome, 
is the great Manhattan building, the tallest office 
building in the world. It fronts on Broadway with 
seventeen stories, 242 feet from curb to parapet, while 




STRANDWOLD'S GUN-SIGHT. 

den. A little to the left of the center of the picture 
is seen the small hemispherical dome of the Washington 
building. No. 1 Broadway, and a little to its left appear 
the Welles building and the Standard Oil building, all 
situated on Broadway. Still keeping to the left, we 
find the low tower of the Cotton Exchange and imme. 
diately back of it the very tall tower of the Produce 
Exchange. Further down town the United States 
Army building, almost fort-like in appearance, can be 
seen. 

The foreground of the picture presents a different 
scene. South Street entered by Burling Slip, Fulton 
Street, Seekman Street and Peck Slip, appears, with 
old and new houses intermingled, the old ones with 
their gable roofs, never exceeding four stories in 
height, presenting a great contrast to their near neigh- 
bors, the . giant office buildings already described. 
Peck Slip is seen on the extreme right of the picture, 
while South Street runs along the river edge. It is 
in this corner of the picture that some of the most 
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distinctively old buildings are seen. Back of this 
region is the old time United States Hotel, one of the 
oldest hostelries of the city, with its square tower 
and cupola presenting an interesting reminiscence of 
the past. Fulton Market and the wholesale Pish 
Market are seen occupying prominent positions on 
South Street. Off the fish market lies a fleet of fish- 
ing smacks, representatives of one of the best devel- 
opments of old time naval architecture, while in the 
foreground the propeller Richard Peck, of the New 
Haven line, is a representative of the most advanced 
type of Sound steamer. 

It would be very difficult to approximate the millions 
of dollars represented by the steel framed, fireproof 
buildings of the downtown business district of New 



These hams, etc., are left to chill for about 24 hours, 
which takes out the heat and prepares theui for curing. 
The curing vats are made of artificial stone. They are 
about 4}4 feet square, 5J^ feet in depth and about 6 
inches in thickness. About 3,500 pounds of the meat 
is placed into each of these vats in a 65° solution com- 
posed of water, raw sugar, and salt and left for thirty- 
five days. At the expiration of five days, the top 
pieces are placed down at the bottom and then left 
for the remaining number of days. After curing they 
are removed from the vats and placed into hogsheads 
of cold water and soaked for about ten hours, the soak- 
ing process drawing out the salt and also preventing 
them from turning white after leaving the vats. After 
soaking they are laid on benches and a cord run 



About 40 of the hams are then put into a jacket boiler, 
which has first been heated up to a boiling point and 
allowed to simmer for 4J£ hours. These boilers are 4 feet 
in diameter and about 4 feet in depth. The hams shrink 
in cooking about two ounces to the pound. The bellies 
of the hogs also go through the curing process, and are 
salted and packed into wooden boxes in 550 lb. lots and 
shipped to all parts of the country. The trimmings 
from the pork are made into sausage, bologna, etc. 
The meat is first cut up into about 3 inch chunks and 
put into a revolving meat cutter. The circular pan in 
which the meat is placed is about 36 inches in diameter 
and about 14 inches in depth, the bottom of which is 
made of hickory blocks securely pinned together. The 
meat is cut up by four circular knives, 12 and 9 inches 
in diameter, which revolve around the center of the 
pan at the rate of 300 revolutions per minute, the pan 
containing the meat traveling in the opposite direction 
at about 50 revolutions per minute. About 300 lb. of 
meat is cut up at a time, the cutting taking about 10 
minutes. 

During the operation the material is moistened with 
water, also seasoned with salt, pepper, sage, allspice, 
cloves, etc. After cutting, the material is put into 




York. What we show is but a portion of the 
wealth of New York as represented in its best 
class of office buildings. 



PORK PACKING IN NEW JERSEY. 
The hogs raised in the United States for packing 
purposes come principally from the Southern and 
Western States. They are raised on farms and 
ranches in vast numbers. In the year 1880 there 
were reared within the limits of the United 
States, 49,772,700 hogs. The pork packing in- 
dustry is carried on principally in the Eastern 
and Western cities. In this part of the country 
(Jersey City) the first process is the cutting up of 
the pork. A hog is first halved or split length- 
wise, then placed on a circular chopping block about 
6 feet in diameter and about 2 feet in height. The 
operator then with a 22 inch cleaver cuts the animal 
up into hams, shoulders, bacon, etc. As soon as the 
parts are severed the attendants, by means of hooks, 
pass the pieces along to the trimmer, who cuts 
and trims the hams, etc., into shape. An expert cut- 
ter can cut up 120 hogs per hour, making 17 cuts for 
each hog. After the parts are trimmed they are put 
into trucks and taken to the chilling room. The chill- 
ing tank is made of iron, 15 feet in length, 7 feet 
in width, and about 5 feet in height, and contains 
about 2,500 gallons of brine, at a temperature of about 
8° to 10° above zero. On top of the tank is a wooden 
frame, upon which are placed about 300 hams, etc. 



PORK PACKING IN NEW JERSEY. 

through the shanks, and then carted to the smoke 
house. The smoke house is made of brick and is from 
top to bottom about 25 feet in height and 6 X 10 feet 
in width. The hams, etc., are hung on circular iron 
rods, the ends of which rest on iron bars set into the 
brickwork a few feet apart, one over the othesr. About 
375 hams are strung on these rods at a time, the pieces 
being placed so as not to touch each other. A hickory 
wood fire is then started at the bottom of the house 
and about a half barrel of mahogany sawdust thrown 
on, which smoulders and throws out the smoke, which 
ascends upward through the rows of hams above, 
slowly smoking and coloring them. After smoking for 
15 to 20 hours, they are taken out and are ready for 
mariet. Hams that are to be boiled go through the 
same process of curing as the others. After being 
soaked, the bone is taken out and the ham tied up 
with strong twine, each ham taking about 6 feet. 



wooden trays and taken to the sausage stuff er. The 
stuffer is an iron cylinder 18 inches in diameter and 24 
inches in depth, and is securely bolted to the top of a 
circular steam chest. At the bottom of the stuffer is 
an accurately fitting plunger or piston, which con- 
nects with the steam chest. About 80 lb. of the 
chopped meat is put into the stuffer and the cover 
clamped down. The steam is then turned on at a pres- 
sure of 60 lb., which forces the plunger upward, which, 
in turn, presses the material up against the cover, the 
chopped meat finding an outlet through two small 
spouts connected to the side of the upper part of the 
stuffer. The meat is forced from the stuffer into the 
casings of hogs, beef, and sheep. The casings are 
drawn over the spouts by the hands, and, when full, 
the supply of material is cut off by means of a gate, 
which can be opened and closed by the operator. 
Some of these casings are thirty yards in length. Two 
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men can run out about 600 lb. of sausage meat per 
hour. The sausage is then linked by an operator, giv- 
ing the stuffed casing a winding movement as it is 
held in. his hands, one or more twists forming the link, 
the operation being repeated until the whole casing is 
formed into links. The large casings come from the 
neck of the bullock, they being about two feet in 
length. Before smoking sausages, a hot green hickory 
fire is required, burning at least two hours. This 
makes an intense smoke, which circulates through the 
material, the smoking being finished in about thirty 
minutes. The fat of the hogs is put into what is called 
a rendering tank. This tank is circular, being funnel- 
shaped at the bottom. It is made of steel, and is 15 
feet in height and 6 feet in diameter. Two or three 
pails of water are first poured into the manhole at the 
top of the tank, and 10,500 lb. of hog fat is added ; the 
manhole is then closed and about 50 lb. of steam 
turned on, which thoroughly melts the fat in about 
eight hours. The plate is then taken off at the top 
and the melted lard allowed to run out through a cock 
about six feet from the top of the tank down through 
a pipe to a cooler below. After the melted material is 
run out above the cock the remaining lard is forced up 
and out by running in water at the bottom of the 
tank. After the lard has all passed out, the gate at 
the bottom of the tank is opened, letting out the 
scrap, which falls down into the water box below. 
The lard, if any, escapes with the scrap and floats on 
the surface. This is scooped out and put into the 
cooler and the fat taken out of the scrap by means of 
a press. Water is then let into the tank at the top, 
cleaning it out for another supply of fat. The cooler 
is made of iron 10 feet by 6 inches in length and 3 feet 
6 inches in width and about 3 foet in height. After 
the lard is run into the cooler, the steam is turned on 
for one and one-quarter hours, to take out the water 
that escaped out of the tank with the lard. It is then 
allowed to cool for twenty-four hours, and then run 
into 400 lb. barrels for the market. Exported pork 
products amount to about $37,000,000 yearly ; lard 
amounting to $22,000,000 yearly. Fresh pork con- 
sumed in 188Q in the United States amounted to 
506.077,052 lb.; salt 
pork, 859,045,987 lb.; 
bacon and hams, 
1,122,742,816 lb.; lard, 
501,471,698 lb. The 
sketches were taken 
from the plant of 
Bush Brothers, Jer- 
sey City, N. J. 



THE NEW CROTON DAM ON THE COBHELL SITE. 

Over two years ago, in the Scientific American of 
July 9, 1892, we illustrated the new Croton dam and 
lake to be formed through its agency for supplying 
the city of New York with water. In 1842 the original 
and present Croton dam was built, and in connection 
with the aqueduct of the same period it secured for 
many years a supply of water for New York. The old 
aqueduct running from Croton Lake to the city was 
carried along near the surface of the ground, describ- 
ing almost a contour line on its serpentine course to 
the south. Some years ago the new aqueduct was 
completed. This was built on radically different lines 
from the old one, taking a far more direct course, and 
in many places being many feet underground. 

As it became manifest that the old Croton Lake was 
of insufficient size for its purpose, other dams were 
built back of it, to some extent increasing the water 
impounded. But nothing definitely final or adequate 
for the provision of a sufficient reservoir of water had 
yet been done, and Quaker Bridge dam was proposed ; 
a gigantic structure which would have surpassed any- 
thing of its kind which the world had yet seen. This 
dam it was proposed to erect near the Hudson River, the 
structure crossing the valley through which the Croton 
River runs on its way to the Hudson River. Then Mr. 
M. A. Fteley, chief engineer, proposed instead of this 
a dam immediately below the present one, much higher 
and increasing the reservoir capacity enough for the 
needs of years to come. After much discussion an in- 
termediate site was chosen for the new dam — the Cor- 
nell site as it is termed — about 3^ miles below the 
old Croton dam. The formation of the valley of the 
Croton is such as to provide excellent sites for dams, 
its somewhat precipitous sides acting as walls for the 
reservoir and as abutments for the dam. 

Our small cut gives the general view of the new 
Croton dam as it will appear when completed. The 
part on the right is to be of earth with a rubble 
masonry core. Then comes the masonry dam, founded 
on the bed rock, in some places ninety feet below the 
surface. All the earth is to be removed and the dam 
is to be built on the solid rock. Two trenches, each 



Ebonizing Wood. 

Photogra p-h i c 
Work says that the 
best way to produce 
the beautiful black 
so admired in certain 
articles of furniture, etc. 




GENERAL PLAN OF THE NEW CROTON DAM, SPILLWAY, AND DEFLECTING DAM. 



i is to moisten the surface with 
dilute sulphuric acid, and then heat until the desired 
stain is produced. The rationale is, of course, that 
the heat drives off the water, and so concentrates the 
acid that it carbonizes the tissue. 

Such dilute acid, to which a little white sugar has 
been added, makes an excellent "sympathetic ink," 
the writing being invisible till the paper is heated, 
when the acid abstracts the water from the sugar, 
liberating the carbon. 



The Cold Bend Test. 
At the Brooklyn meeting of the American Associa- 
tion for the Advancement of Science, Mansfield Merri- 
man, in his vice-presidential address on "The Resist- 
ance of Materials under Impact," said that during all 
this development of static testing one impact test has 
survived and everywhere held its own. This is the 
cold bend test for wrought iron and steel. In the roll- 
ing mill it is used to judge of the purity and quality of 
the muck bar, in the steel mill it serves to classify and 
grade the material almost as well as chemical analysis 
can do, and in the purchase of shape iron it affords a 
quick and reliable method of estimating toughness, 
ductility, strength, and resilience. It is true that 
numerical values of these qualities are not obtained, 
but the indications are so valuable that if all tests 
except one were to be abandoned, the simple cold bend 
test would probably be the one which the majority of 
engineers would desire to retain. 



Preservation of Wines. 

The calcium salt of /S-naphthol sulphonicacid (C10H7 
OS03) 3 Ca + 2HaO, previously described under the 
names of asaprol (Jour. Soc. Chem. Ind., 1892, 772) 
and abrastol, has been found to exert a remarkable 
preservative influence on wine, entirely preventing as 
it does, even under the most trying circumstances, the 
development of acidity, etc. Moreover, Dujardin- 
Beaumetz and Stackler have shown that the new 
antiseptic is perfectly harmless to the consumer, even 
when used in much larger quantities than necessary 
for the preservation of wine (ten grms. per hectoliter). 



ten feet wide, are to be made in the rock, and into 
them the masonry of the dam is to descend to prevent 
the great mass from sliding laterally. Thus a great 
part of the excavation will be done nearly a hundred 
feet below the level of the present river. The general 
relation of the dam to the country is shown in the 
diagram on this page. Referring to it, the lines of ex- 
cavation can be traced down to the rock. On the left 
of the dam is to be its spillway, 1,000 feet long, and de- 
livering its overflow through the 220 foot opening in- 
dicated. The shaded portions show the material 
which is to be excavated. 

The excavations are rapidly progressing to a point 
when the Croton River has to be disposed of, and our 
large cut shows the present condition of the work. 
The soil is attacked on several levels, and trains of 
dump cars are busily traversing the terraces and the 
bottom, carrying off the earth, the whole making a 
most impressive scene. Through the excavations the 
Croton River is seen winding its way toward the Hud- 
son. Crib work is in process of construction on the 
right, which is to form the basis of a deflecting dam to 
carry the water of the Croton River to one side. In the 
diagram on the front page is shown the plan of the de- 
flecting dam, and the change it is to produce in the 
river channel is there indicated. In itself this is a re- 
markable achievement. An approximately semicircu- 
lar line of cribwork is carried along near the edge of 
the excavation, and by addition of earth the dam is to 
be completed and the river is to be turned into the 
new channel thus provided. This will leave the ground 
to the south clear for excavation. The work on the de- 
flecting dam is shown more in detail in the lower cut 
on the front page. On the left the rock rises ver- 
tically, while the cribwork determines the general 
line of the deflecting dam. 

A visitor to the Croton region will, in summer, find 
little or no water passing through the bed of the Cro- 
ton River below the present dam, the great consump- 
tion of water in New York absorbing practically the 
flow of the river. But at other seasons the great water- 
shed delivers a quantity in great excess of the New 
York consumption, and it is this excess which the 
new dam is intended to impound, and which has 



to be deflected from its course, as the foundations 
for the new dam in being made upon the bed rock in- 
volve the removal of 90 feet of soil underlying the 
present water course. As engineering achievements 
advance, the deflection of a river, as in the present 
case, becomes an incident of the greater work, but it 
is none the less one of the remarkable things done in 
the construction of this dam. 

When the dam is complete, it will provide a reser- 
voir of some 30,000 millions of gallons capacity in place 
of the present one of only 2,000 millions capacity. As 
the water rises, it will submerge the present dam and 
Muscoot dam far back in the interior. Its peculiar 
shape is seen in the small view of the completed work, 
where is shown the spillway, running back nearly at 
right angles to the main dam, and the overflow being 
delivered through the new channel at the north end. 
Over the gap between the dam and the side a bridge 
is to be erected, and a roadway will run across the val- 
ley over the bridge and along the crest of the dam. It 
is proposed to construct two other roads, one along the 
north side and the other along the south side of the 
lake. 

The general dimensions of the dam are as follows. 
It will be understood that owing to the nature of the 
work they will be departed from a little in practice. 
The earthwork dam has a maximum height of 245 feet 
from the bed rock, where its base is 550 feet wide. The 
crest is 30 feet wide. The slope of the sides is 1 foot 
vertical on 2 feet horizontal. A rubble core 225 feet 
high, 18 feet thick at the base and 6 feet thick at the 
top, runs through its center. 

The masonry dam is to be 610 feet long, 238 feet high 
from the bed rock, 188 feet thick at the base, and 
21 T S 53 feet thick at the crest. It is to rise 150 feet above 
the restored surface or bottom of the lake, at which 
level it will be 109 T ' B 9 u feet thick. 

By running the spillway off nearly fat right angles 
an immense overflow capacity is secured. This is one 
of the most remarkable and original features of the 
work. The maximum section of the spillway gives it 
a height of 142 ± feet and a bottom width of 119^ 
feet. The outside face is made up of a series of steps 

in general of 8 feet 
rise and *4 feet hori- 
zontal plane. Its 
crest is 14 feet below 
the crest of the dam. 
The gap left be- 
tween the spillway 
and bank is' crossed 
by the bridge already 
mentioned, and the 
total width of the 
gap closed by the 
dam and bridge is 
put at 1,660 feet. 

The great Johns- 
town disaster was 
due to the carrying away of a dam whose spillway was 
of insufficient capacity. By providing so large a spill- 
way, one with a crest 1,000 feet long, and in removing 
all the overflow off to one side of the base of the dam, a 
most remarkable improvement upon the usual plan has 
been effected. No conceivable freshet could maintain 
a cascade of water over the 1,000 feet crest of sufficient 
depth to involve the overtopping of the top of the 
dam 14 feet above it. The removal also of the over- 
flow to one. side of the main structure removes all 
possible danger of the scouring of the earth from its 
base, and the disposition leaves the main dam intact 
in its work of supporting the hydraulic pressure Of the 
water without its having to supply an, overflow. The 
spillway and dam are separate and distinct elements 
of the structure. 



Removing Old Bolts. 

One of the most difficult operations in the repairing 
or rebuilding of locomotives is the removing of old 
bolts from the frames of engines. These bolts are 
originally machine fitted, which alone would make 
their removal difficult, but as they are always badly 
rusted the process is doubly tedious. The method 
always in use is to force them out by upward blows 
from heavy hammers, but frequently the drill has to 
be used. The Boston Journal of Commerce says : A 
workman in the Erie railway shops, at Hornellsville, 
N. Y., conceived the idea that these bolts could be 
quickly and effectively removed by a projectile fired 
from a cannon. The master mechanic resolved to test 
the idea, and a steel mortar-shaped piece of ordnance 
was made for the purpose, with a two inch bore, seven 
inches deep. This is fitted with a steel projectile the 
same length as the bore. The first test of this novel 
tool was made recently. The mortar was loaded and 
the drill projectile placed beneath a bolt in an engine 
frame. At the first discharge the bolt, a particularly 
obstinate one, was driven from its hold. The entire 
frame was dispossessed of its numerous bolts by the 
projectile in a much shorter time than a single bolt 
was ever taken out before. The success of the ord- 
nance tool will mark an important revolution in the 
work of locomotive repairing,, 
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Astronomical Theories by an Amateur. 

To the Editor of the Scientific American. 

I have an idea in the shape of an astronomical 
theory, which I would like to unfold, but before doing 
so, desire to make a brief comment on the liberties 
astronomers generally take in their theories, by with- 
holding such facts as would tend to cast a shade of 
doubt on the ideas they put forth. 

As an example, take the article in your issue of Sep- 
tember 22, by Prof. Lewis Swift, on the subject of the 
moon. He says the moon has no atmosphere, that it 
at one time had an atmosphere, which has long since 
been absorbed by the planet itself. 

He does not state why he thinks no atmosphere 
exists on the moon, but I understand this theory is 
based upon the fact that none has ever been observed. 
When a star approaches the disk of the moon, its ap- 
parent position in the heavens is not affected by re- 
fraction, as would be the case if the moon had an 
atmosphere. Now, it is a fact rarely mentioned, never 
dwelt upon, that the moon's atmosphere, if any exist, 
is very small. It should be in proportion to the 
moon's bulk as the earth's atmosphere is to the earth's 
bulk. Astronomers give us no figures as to the size of 
the atmosphere with which the moon, at this ratio, 
should be endowed, and the mathematics involved in 
a computation of this kind is far beyond my caliber, 
but in round numbers let us assume the earth's per- 
ceptible atmosphere is what it used to be, 45 miles high, 
and that the moon's atmosphere should reach one mile 
above its surface. The pressure of such an atmo- 
sphere at the moon's surface would be less than 1-5 of 
a pound to the square inch. It would require a deli- 
cate instrument to measure the refraction produced 
by such a thin atmosphere, and letting the proposition 
rest as it is, it seems to me an assumption indeed to as- 
sert that the moon has no atmosphere. 

Now, let it be borne in mind that the moon ought 
to have an atmosphere at the present time, and that 
if it were not for the fact that it cannot be seen, we 
would never believe the moon to be so cannibalistic 
as to devour her own air. But, is it not a fact that 
the moon's atmosphere, if it has one, would be at' 
tracted by the earth in the same manner as the earth's 
atmosphere and water is attracted by the moon, and 
in a far greater degree, owing to the earth's greater 
bulk, and would this not cause almost one-half of the 
moon's atmosphere to be accumulated around the 
center of its face presented to the earth, while the 
other half of the atmosphere would be concentrated 
on the other side ? 

The moon causes our tides. If the moon were larger 
or the earth smaller, these tides would be greater. The 
earth , has a greater attraction for the moon's atmo- 
sphere than the moon has for the earth's, and the 
moon has less attraction for its atmosphere than the 
earth has for hers. Therefore the atmospheric tides 
of the moon are enormous ; and it is not at all im- 
probable that no atmosphere whatever remains around 
the edges of the moon's disk, to affect the position of 
stars eclipsed. 

If astronomers can take such liberties with facts in 
their theories, why not allow a fellow like me a few 
nights of imagination in a little theory of my own ? I 
believe the main difficulty in presenting a theory is in 
introducing it. As soon as the wise man reads the 
proposition he laughs at its absurdity, and rarely pro- 
ceeds to the arguments put forth to sustain the theo- 
rist's position. 

Tou can laugh if you wish, but I have discovered a 
new planet. I have never seen it any more than Prof. 
Swift has seen the moon's atmosphere, but it exists all 
the same. I cannot tell how large it is, but it is pretty 
big. I will tell you all I know about it : 

It belongs to the solar system. 

Its orbit is identical with the earth's. 

It travels around the sun in the same period of time 
as the earth. 

It sometimes approaches within 184,000,000 miles of 
the earth. Sometimes it is 190,000,000 miles away from 
the earth. 

It is always in syzygy (I got that word out of a book) 
with the sun and earth. 

The sun is always between this planet and the earth ; 
hence it can never be seen from the earth. But it can 
be seen from other planets, and perhaps some day, 
when we have established communication with Mars, 
we will know more about it. Until then we can only 
know it is there. 

There were gay times on this new planet in 1839, 
which I intend to tell about. 

You know Biela's comet used to make the run from 
a point out beyond Uranus' orbit to the point which 
the earth passes November 13. It made th e round trip 
in six and two-thirds years. This comet once had reg- 
ular habits. It was seen several times prior to 1839, 
and would have been seen in that year if the position 
of the sun had not interfered. In 1845-46 it was seen, 
or rather " it were seen," as the comet was then a 
double one, each part complete in itself, the two being 



separated by more than 100,000 miles of space. In 1852 
the parts were again observed, and had separated to a 
distance of more than 1,000,000 miles. This was the 
last seen of them, and with the exception of a few 
shooting stars in November, we may never hope to see 
the same again. 

The cause of this comet's behavior has puzzled more 
than one astronomer, and if you would read the vari- 
ous theories propounded, you would die laughing. 

Sir John Herschel said : " Can it have come into 
contact with some asteroid as yet undiscovered, or 
peradventure plunged into and got bewildered among 
the rings of meteorites, which astronomers more than 
suspect 1 " 

Mars, Jupiter, Saturn, Uranus and the larger aster- 
oids were at the time quite distant from the comet's 
course. 

Nevertheless, the comet parted, and my opinion is it 
did not part itself. The comet was seen for the last 
time in 1852, when it reached perihelion September 23. 
The astronomies to which I have access do not state 
when it reached perihelion in 1845 or in 1832, so I have 
to figure from the data I can obtain. It made the 
round trip in six and two-thirds years ; hence in 1839 it 
would reach perihelion about May 23, i. e., on May 23, 
1839, the comet was where the earth would be on No- 
vember 13. On the same date the new planet would 
be at the point which the earth passes November 22. 
Hence a given point in this great solar system is passed 
by two great bodies nine days apart, the planet hav- 
ing traveled 13,000,000 miles in the interim. Lessen 
this distance somewhat on account of the attraction 
which probably exists between all bodies, take into 
consideration the fact that the comet is traveling in 
the same general direction as the planet, that its speed 
is probably sufficient to enable it to overtake the 
planet in less than twenty-four hours, then get out of 
the way and prepare for a disintegrated comet ! 

Henry W. English. 

Jacksonville, 111., Sept. 24, 1894. 



Cycling. 

The Academy of Medicine of France has taken up 
for discussion the subject of cycling and its effects on 
health — the first occasion of the kind in a society 
purely medical, although one of the greatest moment. 
It is a singular fact that the learned of the French pro- 
fession should have led the way in this matter, seeing 
that the art and practice of cycling have gained so re- 
markable a place in this country; but it is satisfactory 
that the subject has been started, for few of medical 
import are more deserving of study and discussion. In 
the Academy Dr. Petit — good historical name — opened 
or took a leading part in the debate. He had met with 
three fatal cases of persons suffering from heart disease 
in whom death seemed to be accelerated by the prac- 
tice of cycling. He also argued that as in the streets 
of Paris there are at the present time no fewer than 
100,000 persons who ride on cycles, and that among 
these there must be one in every 100 suffering from 
cardiac disease, the danger of cycling is much greater 
than is generally supposed. In the young this danger 
will be, to some extent, minimized; but in persons of 
middle age, like those to whom Dr. Petit specially re- 
ferred — one of whom was sixty years andthe two others 
forty years old — there must be a maximum of danger 
from the pursuit. He held also that among the young 
who were not suffering from actual cardiac disease the 
excitement incidental to traveling through the streets 
of a crowded city, in the midst of the most varied 
traffic, was of necessity attended with bodily risk, both 
from external collision and from internal strain and 
injury. 

The testimony thus borne is specially valuable to 
ourselves, owing to the part which, through good and 
bad report alike, we have uniformly taken in this con- 
troversy. It is many years now since we entered the 
lists, always with a certain approval of cycling, always 
seeing that it had a great future before it, always ob- 
serving that within certain reasonable limits it aided 
largely as a sanitary pastime, bringing health to those 
who by its means found themselves able to escape from 
the close and vitiated air of town life into the pure and 
life-giving air of the meadows and open fields, and 
always admitting that in some carefully selected cases 
of disease it afforded even a method of, or an aid to, 
successful treatment. We expressed recently what 
we hope was, and what we think most people have 
conceded to be, the common sense of the argument. 
We have warned, as Dr. Petit has warned, riders of 
all periods of life to be moderate in their application 
of the pleasure, or pastime, or competition, or work, 
of cycling. 

We have admitted that many of the experiences that 
have been learned about cycling are among the mar 
vels of the century — the attainment, for instance, of 
an art that enables a man to compete, not with a horse, 
but, far beyond that, with a steam engine, coursing 
away at twenty-five miles an hour. We have treated 
on some advantages of cycling to the aged, and have 
shown that the muscles of an octogenarian can be re- 
developed to a great extent by the exercise. We have 
honestly admitted every word that can fairly be spoken 



in favor of the exercise. But we have given equally 
honest attention to its faults and dangers, and we 
shall continue to do so, assured that the profession and 
the public at large will listen to what we hope is a 
judicial and altogether unbiased expression, until 
through the whole of the cycling community sensible 
reforms and moderate counsels have asserted their 
power over dangerous competitions and unrestricted 
enthusiasm. — London Lancet. 



Universal Athletics. 

From the United States sport has spread throughout 
Europe; it has gained a firm footing in France, Bel- 
gium, Holland, Germany; it is rapidly instating itself 
in Hungary, Italy,[Spain, Switzerland. Upon all rivers 
glides the light race boat, upon all roads runs the 
bicycle, and football forces an entrance into all colle- 
giate establishments. The same sun in the course of 
twenty-four hours lets its light fall upon a boat race in 
Australia, a football party in Uruguay, and the car- 
riage of President Krugeron his way to Pretoria, Cape 
Colony, for the celebration of I know not what great 
occasion, under the escort of eighty bicyclists. It was 
not without struggle, or at least without protestation, 
that this conquest of sport was made. Many opponents 
endeavored to check it and scorned its title to recog- 
nition. To some it seemed treason against patriotism; 
they considered sports as the product of English civil- 
ization, because it was in England that they reappeared 
in the nineteenth century, and the opponents imagined 
naively that what is called " English sport " must tend 
to produce Englishmen, or at least Anglomaniacs. In 
reality, it is but the expression of a human principle, 
old as the world, and results from the twofold existence 
in man of spirit and muscle. If there had been two 
Adams in the terrestrial paradise, I can imagine the 
first saying to the second, " Let us try our strength; I 
believe I can run faster than you, jump higher, strike 
harder." And after their first contest I can fancy the 
vanquished Adam shaking hands with the victor and 
then going away to train himself to be in his turn the 
conqueror. 

The much-vexed question of amateurism and pro- 
fessionalism as connected with sports has not yet been 
settled. Floods of ink have been used in this quarrel 
without as yet seeming to bring it any nearer to solu- 
tion. The problem in a modified form existed in old 
Olympia. In all time some have run for gain, others 
for pleasure; some have sought money, others glory. 
But this modern civilization has singularly complicated 
the matter. Sporting has now become a career; it has 
its colors, its jockeys, its trainers, and the deplorable 
betting of the crowd concerning it is one of its regular 
features. Sporting can only produce good moral effects, 
can, indeed, maintain its existence, only as it is found- 
ed upon disinterestedness, loyalty, and chivalric senti- 
ment. The ancient amateur struggled for a simple 
branch of wild olive, and law excluded from the contest 
all the unworthy, all those in whose lives there were 
any misdemeanors. We are no longer in any danger of 
seeing the arena transformed by a passion for blood, 
or the better exhibitions of the stage replaced by the 
bestialities of the old circus; but there exists as the 
great corruptor of the present day , as th e eternal enemy 
of all puresport, the greed formoney. Contests in their 
best form ought to be carried on without any thought 
of gain. Fencing attests that it is not impossible to 
reach a high ideal in sports which are absolutely freed 
from this incentive. A fencer very seldom receives 
even a medal as his gage of victory. It is thought 
that to be simply declared victor carries in itself the 
highest recompense which can be decreed him, the 
only one which the hand that holds the sword can 
accept. 

At intervals of four years it is hoped that the twen- 
tieth century may see its youth assembling at the great 
capitals of the world in order to contest with force and 
skill for the symbolic branch. Without doubt, there 
are many obstacles to overcome before this new de- 
parture shall be reached, among which are, as we have 
just seen, customs, traditions, race instincts, and all 
the peculiarities which sporting life borrows from 
climate, from legislation, from circumstances. But, 
note well, it will not be necessary to renounce all of 
these; it will be sufficient to make some sacrifice as to 
details here and there and to show a little good will 
toward the international committee which is going to 
undertake this great work and to attempt to institute 
in six years the first international contest. Modern, very 
modern, will be these restored Olympian games. There 
is no question of reviving the old-time dress and man- 
ners; and those who suppose that it will be upon some 
sacred hill and to the revived tones of the "Hymn of 
Apollo " that the contest will be waged have only their 
own imaginations to thank for the mistake. There will 
be no tripods, no incense; those things are dead, and 
dead things do not revive. It is only the idea embodied 
in them that can revive, and it must be adapted to the 
needs andthe taste of the present age. From antiquity 
we seek to establish only one thing: relaxation, blessed 
relaxation, which the Greek nations welcomed in order 
that they might contemplate lasting youth and a 
future. — Chautauquan, from the Revue de Paris. 
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GERMAN SHEPHERD DOGS. 
Among the many reforms that were taken up 
throughout Germany soon after the close of the Ger- 
man campaign against France, we may count the ef- 
forts to obtain pure breeds of the German dogs. Many 
know of the good results of this work, the effect of 
which is more and more evident, but few realize the 
fact that the most useful of ourdogs, the German shep- 
herd dog, has received least consideration, and until 
lately was thrown far in the background by other Ger- 
man and foreign breeds. The reason for this remarka- 
ble neglect was the difficulty in determining the char- 
acteristics of the breed. At first it was supposed that 
there was only one breed of German shepherd dogs, 
but observation soon showed that there was a most 
confusing variety of dogs of this type, and many who 
were interested gave up the attempt to classify them. 
After investigation and comparison they were divided 
into three distinct breeds which had been crossed con- 
tinuously. Thus the way out of the labyrinth was 
found, and these dogs were distinguished as first, the 
short, stiff-haired breed ; second, the rough-coated 
breed ; and third, the long-haired breed ; and now the 
distinguishing features can be easily recognized from 
typical specimens. After a great deal of work the 



machine for Asiatic Cotton. 

A news item has been going the rounds of the press 
of an invention by a Southerner for ginning Asiatic 
cotton. The question has been put to us, says the 
Manufacturers' Gazette, why any particular kind of 
ginning or other machinery should be required for 
this growth of cotton different from that for the Ameri- 
can upland varieties. In the first place we will state 
that the invention referred to is not a ginning machine, 
but simply one for separating the capsule or pod from 
the cotton and cleansing the latter. The machine re- 
ceives in a hopper the capsule or full boll or pod just 
as it grows on the bush, and delivers the bolls on one 
side and the seed cotton on the other, practically free 
from all foreign matter and cleaned ready for the gin. 
The practical value of this machine has not been fully 
determined, but one has been sent to Central Asia to 
be tested near the cotton fields. But little can be said 
concerning it till these tests have been made. We 
have had some Asiatic cotton sent to us for examina- 
tion that was cleansed by this machine, and afterward 
ginned, and certainly it appeared well for condition 
and grade (good middling). 

The importance of a machine of this kind that will 
strip the capsule from the seed cotton will be appre- 



Georgia Watermelons. 

A writer in the Independent states that in Georgia 
watermelons are planted in hills fourteen feet apart, 
and from four to six melons are allowed to set on a 
vine. All these do not mature properly, so that a 
thousand marketable melons to the acre may be con- 
sidered a large yield. These will make a carload if 
they are of averagesize — that is, weighing from twenty 
to twenty-five pounds each. Early in the season the 
grower may realize $125 net for a carload at the point 
of shipment, but from this point the price runs down 
until they are sometimes sold out for the freight. Oc- 
casionally a grower will go into the refinements of cul- 
tivation and allow a vine to perfect only one fruit of 
some good variety, the others being removed as soon 
as they are set. Melons weighing sixty or seventy 
pounds have been grown in this way, and easily mar- 
keted at $1.00 each, even when there was a, glut of the 
commoner fruit. The melon most commonly sent North 
is the handsome variety known as Kolb's Gem, which 
is a good shipper, owing to its heavy rind, and it is of 
good quality. Of much finer grain and flavor is the 
variety known as Rattlesnake, a melon of great length 
in proportion to its girth at the waist, and curiously 
and irregularly striped and mottled. In Chattanooga 




GERMAN SHEPHERD DOGS. 



commission discovered the marks of the different 
breeds and published them in the "Deutschen Hund- 
Stammbuch " (book giving the pedigrees of German 
dogs). 

In 1891 a special club was started, chiefly by Count 
CI. Hahn and Mr. Riechelmann, of Grossvahlberg, 
under the name of the Phylax Society, which gradual- 
ly directed the work into the right channel. As the 
majority of the shepherd dogs are owned by shep- 
herds, who, being simple and generally poor people, 
are satisfied with the usefulness of individual speci 
mens and are seldom interested in securing pure 
breeds or in sending dogs to exhibitions, it cannot be 
expected that many of these dogs will be sent to the 
international exhibitions, and therefore the Phylax 
Society determined to connect itself directly with the 
agricultural associations, and an excellent opportunity 
for carrying out their purpose was offered by the 
eighth fair of the German Agricultural Association 
held at Berlin in June, the directors of which imme- 
diately granted the Phylax Society permission to hold 
a show of shepherd dogs at their fair and appropriated 
money for extra prizes for the dogs exhibited. 

The brilliant success of this show of shepherd dogs 
promises well for all future exhibitions, and especially 
for those connected with the agricultural fairs. — Illus- 
trirte Zeitung. 



ciated when it is stated that the capsule of Asiatic cot- 
ton (Gossypium herbaceum) has much the appearance 
of a hickory nut, that it never bursts open like our cot- 
ton bolls, but. simply cracks, making it exceedingly 
difficult to extract the cotton from it. The cost of 
harvesting cotton is thus greatly enhanced. All 
Asiatic indigenous cotton is alike in this respect, from 
Asia Minor to Japan. It is to reduce this cost of sepa- 
ration of capsule from the seed cotton and make it a 
factor of small consequence that this invention is in- 
tended to accomplish. Whether it will is yet to be seen. 

■><»>» 

Paper for Bank Notes. 
A fine, transparent, open mesh fabric made of 
slender but strong threads is passed into paper pulp, 
made from the best raw materials, while such pulp is 
moving over the wire in its passage from the stuff vat 
to the couch rolls and before it reaches the latter. The 
fabric may be plain or with designs in it. In this 
state the fabric, lying flat upon the wire, is encom- 
passed on all sides with pulp and passes through the 
couch rolls, whereupon an intimate combination takes 
place between and through the meshes of the fabric. 
It is claimed for the paper thus produced that it offers 
an absolute bar to imitation and falsification, and that 
it possesses a high degree of tenacity and durability. 
— Buttner and Will, Germany. 



the name of a certain grower was found tagged to 
every Rattlesnake melon which he had sent, and in 
an overstocked market, with melons of the same 
variety selling for almost nothing, those labeled 
" Dean, Grower," were at once taken up by dealers 
and consumers at fair prices. There is an obvious 
moral to this little story. The Rattlesnake melon, 
having a thin rind, does not endure carriage to North- 
ern markets, although it is largely grown in Georgia 
for home use. When care is taken in packing a car, 
however, and the bottom courses are laid in such a 
manner as to break joints and distribute the weight of 
the top courses, the crushing of the lower ones is 
measurably avoided, and melons with a tender shell 
will carry safely. Melons too small to market, or those 
which are specked or rotted from contact with the 
ground, are usually fed to the hogs. 



Improved Alloy. 

The alloy consists of nickel, 2 to 3 parts by weight, 
zinc, 10 to 14, and copper 83 to 88. The copper and 
nickel are melted together and the zinc afterward 
added. The alloy is manufactured into wire in the 
usual manner ; and the object of the above composi- 
tion is to diminish the liability to corrode in making 
endless wires for paper-making machines and other 
purposes. 



) 1894 SCIENTIFIC AMERICAN, INC. 



October 13, 1894.] 



gtuntiiu %mmtm. 



233 



*4 



THE LOWE OBSEEVATOBY. 
A new astronomical observatory has been estab- 
lished in Southern California by Professor T. S. C. 
Lowe, the projector, builder, and president of the 
Mount Lowe Railway, an illustrated description of 
which was published in our issue of February 3, 1894. 
Its location is seven miles by rail north of Pasadena 
and sixteen miles northeast of Los Angeles, the rapidly 
growing metropolis of the Southwest. 

The new observatory is well equipped with the 
great 16 inch Clark refractor and other instruments, 
which have done notable work in the 
Warner Observatory at Rochester, 
under the directorship of the eminent 
astronomer Dr. Lewis Swift. The 
buildings consist of a central tower 
32 feet in diameter, surmounted by a 
light dome, and two unequal wings — 
the smaller containing a dark room 
for photographic work and the larger 
furnished with cases for the extensive 
astronomical library of reference 
gathered by Dr. Swift in the course of 
his professional career. A large plat- 
form in front will have ample room to 
manipulate the comet seeker, and to 
accommodate the throngs of visitors 
who will claim his attention on stated 
occasions. 

The Sierra Madre Mountains, upon 
which the Lowe Observatory is lo- 
cated, have an east and west trend, 
and rise abruptly from the San Gab- 
riel Valley on the south to an altitude 
exceeding 6,000 feet above sea level. 
The observatory is built upon a south- 
ern spur of these mountains, about 15!) 
feet higher than the Echo Mountain 
House, reached by the Mount Lowe 
Railway, and half a mile west of it. 
Its altitude is about 3,600 feet above 
the sea and 2,000 feet above the foot 
hill nesa at the base of the moun- 
tains, which are very steep at this point. While the 
crest of the range rises high above the observatory 
and shelters it on the north, leaving, however, the 
north star visible, the entire southern horizon is 
unobstructed, extending, to the rim of a large seg- 
ment of the Pacific Ocean, about 100 miles distant on 
the south and west. Astronomically it is nearly at 
the intersection of 34th parallel of north latitude with 
the 118th meridian of longitude west of Greenwich. 
This very low latitude, combined with a high altitude, 
gives Dr. Swift a zone of the celestial sphere ten de- 
grees wide not visible from his Rochester Observatory, 
and his longitude enables him to observe celestial ob- 
jects three hours after they are below the horizon at 
the Harvard Observatory. One advan- 
tage of his new location was made mani- 
fest a few weeks ago while he was search- 
ing for comets near the southern horizon, 
when a star of the second magnitude 
whose identity was unknown to him 
entered the field of his telescope. 

Referring to his charts, he discovered 
that it was the most northern star in the 
famous constellation of the Southern 
Cross. 

Besides the ten degrees of south latitude 
at the Lowe Observatory not commanded 
by Dr. Swift at Rochester, he now pos- 
sesses other advantages which must be 
fruitful of important scientific results. 
The large proportion of clear nights will 
enable him to make continuous and 
uninterrupted observations. When a new 
discovery is made, whether a comet, an 
asteroid, a nebula, or a new star blazing 
forth from the depths of space, he will be 
able to follow it night after night with 
telescope and spectroscope and camera, 
and catch and hold the celestial object 
in all its varying phases and motions. 

But besides an unclouded sky, there 
is a peculiar clearness in the atmosphere. 
Three-fourths of a mile of the densest 
portion of the atmosphere, with its dust, 
fog, haze, and other impurities, is below 
the observatory and Dr. Swift is able to 
use much higher powers on his instru- 
ments at all times than he could under 
the most favorable conditions at Roches- 
ter, thus vastly increasing the efficiency 
of their use. 

Another advantage not to be overlook- 
ed is the equable temperature of Echo 
Mountain. As the astronomer cannot 
permit artificial heat in his observatory, 
the exposure in cold weather is very try- 
ing. At Rochester he was sometimes en- 
veloped in three great coats, besides wrap- 
ping his lower limbs in blankets and 
rugs, which impeded his motions as well 



as benumbed his senses. At Echo Mountain the mercu- 
ry seldom descends to 40 degrees Fahrenheit, and his 
mental powers will always be on the alert. 

Dr. Swift has been the recipient of many distin- 
guished honors from eminent institutions in America 
and Europe. Three gold medals were awarded by the 
Imperial Academy of Science at Vienna for comet dis- 
coveries in 1877, 1878, and 1879. The Lalande prize, 
valued at 500 francs, and a silver medal were given by 
the French Academy of Sciences in recognition of the 
rapidity of his astronomical discoveries in 1881. The 



vantage of several years 1 residence in South Africa, 
thus placing the entire southern hemisphere under his 
scrutiny. Wm. H. Knight. 

Los Angeles, August 28, 1894. 




HUTS OF THE SEVENTEEN-YEAR CICADA. 

bronze medal of the Astronomical Society of the Pacific 
was awarded for the discovery of the famous many- 
tailed comet of 1892. 

But brilliant as are his achievements in the discovery 
of comets, they are almost insignificant when compared 
with the work accomplished in an entirely different 
field of investigation. Dr. Swift has discovered and 
catalogued more nebulae than any other living astron- 
omer. The number of these faint, elusive, tantalizing, 
and highly interesting objects first detected and accu- 
rately described by him now reaches the surprising 
total ef 960. Only the two Herschels, father and son, 
surpass this record. Sir William began his researches 
more than a century ago, and Sir John had the ad- 
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HUT-BUILDING SEVENTEEN-YEAE CICADAS. 

AN ATTEMPT AT AN EXPLANATION. 

BY BENJAMIN LANDER. 

At the recent convention of the American Associa 
tion for the Advancement of Science, held in Brooklyn, 
much interest was shown in the life- 
history of the seventeen-year cicada 
(" locust "). One of the most interest- 
ing papers read treated of the remark- 
able earthen huts which, in rare cases, 
are built by the pupae on the surface 
of the ground, serving as a domed ex- 
tension of their underground burrows. 
It was stated that no satisfactory ex- 
planation of the causes that occasioned 
their construction, their uses, or why 
they are so exceptional has been 
offered. 

During the late invasion of the Hud- 
son valley by the grand army of ci- 
cadas, the writer had unusual oppor- 
tunities to study the habits of the in- 
sects; and having been so fortunate as 
to discover a vast " locust " city of 
adobe huts near his home, his obser- 
vations seem to offer clews to the solu- 
tion of the three mysteries alluded to. 
But before stating them a more ex- 
plicit allusion to the phenomenal Lili- 
putian city might be of interest; in- 
deed, the peculiarities of its locality 
bear directly upon the tentative ex- 
planation of their construction. 

On the fourth of May, while passing 

over a burnt section of the woods on 

South Mountain, near Nyack-on-the 

Hudson, great quantities of small, 

irregular earthen protuberances were observed on the 

surface of the ground, extending in every direction. 

To one acquainted with the literature pertaining to 

seventeen-year cicadas, their origin was manifest: they 

were the wonderful huts of those insects. 

There was no exit, and on breaking them off they 
were found to be built in continuation of the bur- 
rows of the pupae. In height, they varied from one to 
four inches. Some were very symmetrical, even beau- 
tiful, especially when built of clay impregnated with a 
rich red iron oxide. 

The area of the original discovery extended over 
about two acres, the huts gradually disappear- 
ing as the ground dipped to a deep gully — a min- 
iature valley, three or four hundred feet 
wide, an important fact in the attempt 
to explain their cause. Subsequent ex- 
plorations beyond the gully revealed a 
wide extension of the mysterious struc- 
tures, a conservativeestimate making the 
aggregate area where they abounded at 
least sixty acres. Almost every square 
yard had more or less of them; frequently 
eight or ten to the foot. In one case 
twenty-three were counted in this small 
space, many of them joined externally; 
the separating walls of the chambers in 
some cases not more than an eighth of an 
inch thick. So populous was this mar- 
velous city that in August the writer col- 
lected and preserved in balsam over sixty 
thousand larvae, hatched from eggs de- 
posited in the twigs of four or five trees. 

Professor C V. Riley, late government 
entomologist, in a recently published 
article, attempts to explain the mysteries 
of the huts on the supposition that they 
are built (when on low ground) to pro- 
tect the burrows from the inflow of 
water, but admits an objection in the 
fact that they are also found on high and 
dry ground, and suggests that in the 
latter case they are constructed by the 
progeny of cicadas which had built in 
low. damp places, the inherited building 
instinct remaining through the lapse of 
years — a theory which, in the light of 
observations made during the recent ap- 
pearance of the insects, seems quite 
untenable. In the same article it is stated 
that "the. tubes are generally closed at 
the top, with an orifice at the surface of 
the ground" — a statement which seems 
inexplicable, save on the ground that it 
was based on the word of some superficial 
observer. 

Out of countless thousands of these 
buildings seen by the writer, not one had 
an orifice at the surface of the ground a* 
any time ; repeated visits to the hut 
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areas after the emergence of the pupae showed that in 
every instance the exit had been made at the top, and 
was only large enough to emit the insect. Among 
the many specimens collected is one unusually inter- 
esting. Its little builder had made a miscalculation, 
had clawed out a hole a trifle too small, but was able 
to get far enough out to split its shell, emerging a per- 
fect cicada ; the cast-off case remaining a fixture in 
the orifice. Occasionally there would be a roofless 
tower among the multitude of structures, but it was 
perfectly apparent that it had been left unfinished, 
as the opening at the top was in each case the ex- 
act width of the burrow ; the pellets showing on the 
rim that it was not broken. Doubtless the little archi- 
tect had been surprised and captured at his belated 
work by some " early bird" or other forager. 

All of the large aggregations of structures observed 
by the writer were on high ground (a small one of 
importance will be alluded to later), and were not 
subject to overflow. They were either on the top of 
lofty hills or on the Palisades. All were finished, were 
discovered very early, and must have been built 
in April, considerably in advance of the open bur- 
rows of the rest of the great brood. Some were on 
ground that had been cleared since the 1877 swarm — 
quite destitute of dead leaves, or anything that would 
retain moisture ; in every case remote from low levels. 

It is well known by observers that the Cicada 
septendecim, ulike its congener, Cicada canicularis, or 
harvest fly, is extremely inert, its flight very short ; 
and it is beyond the bounds of possibility that these 
high-ground builders were the progeny of low-ground 
builders who migrated in a body to the elevated places 
in order to deposit the eggs from which this year's 
pupae were hatched ; for unlike the grasshopper, they 
neither migrate nor fly collectively. 

It is also well known that the Palisades and the 
hills on the west shore of Tappan Bay are identical in 
their origin, having been squeezed up in a plastic 
state from below by some tremendous convulsion of 
nature, and their tops are more or less smoothly 
ground by the mighty glaciers of past ages, the mould 
accumulated upon their highest parts varying from a 
few inches to three or four feet, while in many places 
the massive trap rock crops above the surface. 

It will be remembered that the month of April was 
phenomenally hot. It seems no great flight of the im- 
agination to suppose that the pupae in the shallow 
earth covering the smooth, unbroken and impervious 
rock would be early stirred to activity by the un- 
wonted heat, and would build their burrows to the 
surface in advance of those in deeper and cooler 
ground ; obeying the same impulse that the latter 
would feel when the warmth of the more advanced 
season would reach their more remote abiding places 
and stir them with new life. Especially would this be 
so where the woods had been recently burned over, as 
was the case with several hut localities observed by 
the writer. The undeveloped state of the pupae of 
these domed burrows is shown by their size, which, in 
those collected during the first week in May, is only 
about two-thirds that of those which emerged fully 
grown some three or four weeks later. 

It does not seem unlikely that the wonderful intelli- 
gence of these marvelous creatures, apparent in so 
many ways to those who have carefully observed their 
habits, would impel them to build closed extensions 
to their short burrows as a protection from the prema- 
ture heat ; which purpose would, in some measure, be 
served, and possibly, to shut out injurious intruders 
during the incidentally lengthened period they would 
have to wait for full development over that of those 
who would later open their deeper shafts, unroofed, 
at the surface of the ground ; the covered huts ren- 
dered more or less durable by the admixture with 
the fine earth composing them of a waterproof cement 
exuded by their builders. Equal intelligence in com- 
bating actual vicissitudes, and foresight for contingen- 
cies, in other creatures of the lower orders will present 
themselves to the mind of any naturalist. 

The theory that the heat of the thin crust of earth 
covering the widely extended, smooth rock had some- 
thing to do with the early appearance and hut build- 
ing of the pupae it contained is rendered well nigh con- 
clusive by the fact that the deep gully previously re- 
ferred to as crossing the large cicada city was entirely 
free from the buildings, for there the earth is much 
deeper, as in all such places, by reason of the great 
accumulation of alluvial detritus. Here, at a later 
period, the ground was honeycombed with open un- 
hutted shafts. Could anything be more conclusive ? 

Only in one case was any considerable aggregation 
of these structures observed on low ground, and that 
was very early in the season and in a dry locality, but 
the feature that bears out the heat and shallow burrow 
theory is the fact that it also was on thin ground, cov- 
ering a massive foundation of old red sandstone, ad- 
jacent to a quarry, where the thin earth covering was 
in evidence. 

Indeed, all of the aggregations noticed — nine in all, 
varying from half an acre to sixty acres — were over ex- 
tensive masses of smooth impervious rock, permitting 
no deep burrowing, so thinly covered with earth that 



in many places it could be uncovered with an ordinary 
garden trowel, deepening to and below the average 
frost line. 

Thus it would happen that the same thermal con- 
ditions would act alike upon the vast numbers of 
pupae within the affected area. Not an open burrow 
was seen in any of the hutted spaces. Indeed, among 
the few, even individuals, situated in like manner, the 
effect would be the same ; and it is presumable, in 
view of the uniform physical features of the localities 
where these huts abounded, that like conditions ob- 
tain in other places whence similar discoveries of these 
remarkable structures have been reported. 

Only twice have these huts been mentioned in the lit- 
erature pertaining to the periodical cicada, and hitherto 
but one specimen was known to be in any museum. The 
cause of their phenomenal appearance this year can 
only be explained, it would seem, by the unusual and 
intense heat of April; the instinct (why not say rea- 
son ?) of the hut builders being all-sufficient to meet 
the exigencies of exceptional environment. 



Joslali Parsons Cooke. 

Josiah Parsons Cooke, for many years an associate 
editor of the American Journal of Science, was born 
in Boston, October 12, 1827, and died in Newport Sep- 
tember 3, 1894. When he was a student in Harvard 
College the chemical department was so thoroughly 
disorganized that his teaching in this branch was con- 
fined to a few disjointed lectures, and to these he 
added after graduation some months of study with 
Regnault, in Paris. With these meager exceptions, 
his chemical knowledge was acquired by his unaided 
efforts, and these had been so successful, even in bis 
boyhood and youth, that at twenty-two he was ap- 
pointed Ewing Professor of Chemistry and Mineral- 
ogy in Harvard University, a position which he held 
till his death. 

As a teacher he has had a deep and lasting influence 
on the characters of a multitude of students by means 
of his elementary lectures given for over forty years 
to the whole of each class which has passed through 
Harvard College ; and his advanced students have 
drawn from him the best instruction and inspiration 
The chemical department of Harvard College he has 
raised from the state of entire collapse, in which he 
found it, to one of the strongest and best equipped 
departments in the college, established in one whole 
building and part of another, both of which, together 
with the rich mineral cabinet, were presented to the 
college principally through his exertions. 

But his influence was not bounded by the college 
walls ; his brilliant popular lectures have spread a 
taste for science and a knowledge of chemistry in the 
outside world, and his numerous books, ranging from 
abstruse college text books to popular expositions of 
his favorite subject and scientific essays, have reached 
even a wider audience. 

These labors have met with recognition by his elec- 
tion to numerous learned societies, and especially by 
the degree of doctor of laws, which he received from 
the University of Cambridge, England, and by his 
selection as president of the American Academy, a 
position which he held at the time of his death. 

The eminence of which I have tried to give an out- 
line was due to his complete and loving devotion to 
his chosen science, his brilliant talents, his remarkable 
executive ability, and to his ceaseless and unwearied 
industry. He leaves a gap in Harvard University and 
the scientific world which it will be hard to filL — 
American Journal. 



Fins. 

An article in a recent number of Machinery, by Mr. 
Fred H. Colvin, contains some interesting particulars. 

The manufacture of pins was one of the first mechani- 
cal industries which engaged the attention of our fore- 
fathers, for as early as 1775 the colony of Carolina 
offered prizes for native-made pins, and a factory was 
started in 1812, but failed. Twelve years later Mr. 
Lemuel W. Wright, a native of Massachusetts, was 
granted a patent in England for a pin-making machine, 
but this, for some reason, was not introduced into the 
United States ; and in 1842 Dr. John T. Howe, a New 
York physician in charge of an hospital, whose con- 
valescents occupied their time by making pins by hand, 
determined to introduce into America the manufac- 
ture by machinery of these small articles. After a 
period of careful study, during which time he acquired 
knowledge of their manufacture, he returned to this 
country, bringing with him the necessary machinery 
for a factory, and founded what is now the Howe Man- 
ufacturing Co., of Birmingham, Conn. 

The ingots, or bars from which the pins are finally 
made, are cast in iron moulds, and are about V/i by 3 
inches and 6 feet long, being a mixture of two parts 
copper to one part zinc. By continuous rolling and 
frequent annealing these bars are reduced to sheets 
about one-eighth of an inch thick, and then passed 
between rollers which slit them into small square 
strips ready for drawing. The process of drawing is 
well known, dies of different sizes being provided, and 



by continuous drawings and annealing the wire as- 
sumes the right diameter for pins. 

When it reaches the pin department proper the wire 
must first be straightened, as on the small reels it 
takes a permanent set, which is not allowable in the 
pin machines. Prom the small reels it is wound to the 
standard pin machine reel, 22 inches in diameter, at 
the rate of over 1,000 feet per minute, passing through 
a combination of horizontal and vertical straightening 
rolls, which effectually take out the kink and leave it 
ready for the pin machine. The reel is now placed on 
the rack beside the pin machine, and rollers draw the 
wire into the machine, where it is first cut off, then 
headed by three distinct blows, given by a cam and 
toggle. 

The headed blanks are carried down on the surface 
of a vertical wheel, to horizontal disks below. Here 
they pass between the two disks and are revolved by 
one running much faster than the other, at the same 
time being moved to the left over revolving steel files, 
four in number, which make the points, finishing with 
an emery belt. These machines are speeded to make 
160 pins per minute, and fifty machines work in one 
room. As these machines require practically no atten- 
tion, they are run about fourteen hours a day, and the 
number of pins made, allowing for stoppages, will ex- 
ceed 5,000,000 per diem, the aggregate weight being 
from 1,200 to 1,500 pounds, according to size ; the differ- 
ent sizes varying in weight from 1,100 to 18,000 to the 
pound. 

The pins then travel to the tinning room, where 
they are tumbled with sawdust for ten minutes to re- 
move all oil and dirt, boiled for four hours with pure 
Banca tin, in a prepared solution, and after a bath of 
strong soapsuds to give them a smooth surface, a final 
tumbling with sawdust makes them ready for the 
sticking room. Once there, they are dumped into the 
hoppers of the sticking machines and thence pushed 
out by revolving fingers to an inclined bed with radial 
slots, or " runs," into which large numbers of the pins 
fall, some being caught by the head, others escaping 
through openings to a pan below to be replaced in the 
hopper at leisure. The pins feed down these slots and 
drop in the " cutting-off " plate as it is moved slightly 
across the row, and when full the movement of a lever 
drives the small hammers down, forcing them into the 
paper, which is crimped at the same time and held for 
the sticking. These power sticking machines were 
designed by Mr. Naramore in 1884, and have as many 
runs as there are pins in the row, the ones for cut 
sheets having 30 pins to the row and 12 rows to the 
paper being used in this machine, the attendant stick- 
ing about 2,400 sheets per hour. 

Some of the sticking machines similar to the ones 
shown are adapted for the cheaper pins, which are 
stuck into continuous rolls at the rate of 100 rows a 
minute and cut up into the required lengths after they 
leave the machine. These machines need very little 
attention, filling the hopper and renewing the rolls be- 
ing all that is required. About the only feature of the 
business which has not ^-„nged is the style of putting 
up the pins, the old numbers of 14 rows of 20 each for 
cheaper pins and 12 rows of 30 each for the better 
grades still being used. 

Fifty years ago when Mr. Joseph Naramore was a 
boy in the pin factory at Birmingham, Conn., the pins 
were put into the paper by hand, the creases being 
rolled in by a machine, and the pins and paper were 
taken home by the farmers to do evenings, being paid 
at the rate of six cents per dozen papers. Next came the 
band machines shown, having asingleslotor "run^'in 
place of 20 or 30, as are now used, and having a "cut- 
ting-off '' plate and hammers much as in the latest ma- 
chine, being operated by the levers at the side of the 
machine. 

The first pins were made with wrapped or spun heads, 
the solid or " upset " head not being satisfactorily 
accomplished until it was discovered that two or more 
blows were necessary, and three has now become uni- 
versally the practice. The firm of Wallace & Sons had 
its origin in 1848, and has grown so that the pin de- 
partment is a small portion of the whole, the electrical 
industries having created an immense demaud for cop- 
per wire in various forms, and this forms probably 
their largest department. 



New Signaling Apparatus. 

A new signaling apparatus, the joint invention of 
Prince Louis of Battenberg and Captain Percy Scott, 
of the ordnance committee, has been fitted for trial on 
board the Insolent at Portsmouth, England. The 
advantages claimed for it are clearness, certainty, and 
rapidity in the transmission of orders by the Morse 
system of telegraphy. It consists of a collapsible can- 
vas sphere constructed with ribs somewhat like an 
umbrella, and is made to open and close by means ol 
movable collars attached to the mast. The collars are 
connected with rods which pass through the interior 
of the mast to the lower deck and are actuated by 
levers worked within the protection of the side armor 
in battleships or beneath t the protection decks of 
cruisers. 
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Peary In Greenland. 

Lieutenant Peary has heroically remained in Green- 
land to carry on the work of exploration for another 
year. To any one familiar with Arctic exploration the 
situation is perfectly clear. As has happened often 
enough in the past, the weather and conditions of one 
season have proved no criterion of the weather in a 
succeeding season. Kane pushed the Advance north 
into Smith Sound with little difficulty. For the next 
two years' the ice was solid about the vessel. His sec- 
ond summer he was able to leave' the vessel in boats. 
The first summer his exploring party was stopped, its 
members frostbitten, and the Advance turned into a 
hospital by a storm which was precisely like that which 
overwhelmed Lieutenant Peary on his trip to Inde- 
pendence Bay on a track which he crossed with no 
danger whatever two years before. The vessel which 
took up the Greely party went the length of Smith 
Sound and beyond as easily as a vessel goes up the 
St. Lawrence in summer. The vessel which went to 
Greely's relief was crushed before it entered Smith 
Sound. 

These are the constant risks and hazards of Arctic 
exploration. In a year of general disaster Lieutenant 
Peary has faced them all with success. His theory 
that northern exploration is safer on the ice cap than 
elsewhere is demonstrated by his safe return after the 
most terrible storm recorded in Arctic annals as much 
as it was proved by his success in crossing Greenland 
in 1892. In a good season, on this route, extended ex- 
ploration is possible and in a bad season a safe retreat. 
With the daring, energy, and perfect self-command he 
has a lways shown, hehasusedhis advance this year to 
cache supplies for hisjadvance next summer. In the in- 
terval between his return to the coast and the appear- 
ance of the Falcon he was accumulating supplies with 
an energy which suggests what might have been done 
by other Arctic parties in the same region. No previous 
explorer has recorded a tidal wave such as destroyed 
part of his stock of fuel, the tides being unusually 
stable on the Greenland coast. Even with this disaster 
the expedition endured nothing not familiar in all 
Arctic expeditions. In short, Lieutenant Peary has 
shown the same ability in the face of untoward con- 
ditions which he has displayed under more favorable 
circumstances. — Philadelphia Press. 




horizontally upon two supports. The plate is heated 
very uniformly and sprinkled with sand. Then a small 
Egyptian landscape is arranged at one end of the plate 
and the eye or the photographic instrument is so 
placed that the visual ray shall properly graze the 
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ARTIFICIAL MIRAGES. 
Midsummer is the season that in our climate most 
readily permits of the observation of mirages. As well 
known, what we designate by this name are symmetri- 
cal and inverted images of objects that are seen, under 
certain atmospheric conditions, as if reflected from 

sheets of water. The phe- 
nomenon is frequent upon 
the plains of Egypt. It 
gives rise to the most start- 
ling illusions, and we well 
know the cruel deceptions 
that, during the campaign 
in Egypt, were experienced 
by our soldiers when, in 
the extreme heat of the 
day, they ran exhausted 
by thirst and fatigue tow- 
ard the villages that they 
saw emerging from large 
chimerical lakes. Such dis- 
tresses were good for some 
thing at least, for we are 
indebted to them for the 
first scientific explanation 
of the phenomenon, which 
was given by Gaspard 
Monge. Struck by the rays of the sun, the sand be- 
comes exceedingly hot, and the heat is communicated 
to one after the other of the different strata of air, but 
it is those that are nearest the earth that are the hot- 
test and lightest. The heat and lightness of the strata 
continually diminish in ascending. 

If a luminous ray, such, for example, as that which 
is emitted by the top of the palm tree of our figure, 
traverses them from top to bottom, it will be more and 
more deflected from the vertical by the lighter and 
lighter strata. Its behavior will be just the reverse 
that of the ray that is sent to us by the sun, and 
whicfi, traversing heavier and heavier strata of air in 
measure as it draws near us, tends every time to ap- 
proach the vertical and makes the orb appear to us 
further above the horizon than it really is. In short, 
our luminous ray, through the curved route traced in 
the figure, will finally meet the surface of separation 
of two strata, and, as it will meet this almost in grazing 
it, it will not traverse it, but will be reflected, and thus, 
in rising, reach the eye of the observer, who will see 
the image of the object upon the prolongation of the 
ray (that is to say, inverted and symmetrical upon a 
white background due to the brightness of the sky), 
and having the appearance of a beautiful lake. Our 
figure represents an experiment that has recently been 
made with a view to reproducing a mirage by photo- 
graphy. 
A very even plate of sheet iron is taken and placed 




A MIRAGE IN A CONCERT HALL. 

plate. A mirage can be obtained still more easily, 
when the air is very calm, by lying flat upon the 
stomach upon a road or well heated sandy lane. In 
placing the eye very near the ground one can obtain 
an inverted and symmetrical image of sprigs of grass, 
pebbles, etc. This is a diversion that may agreeably 
break the monotony of long hours of revery in the 
country. 

In a music hall and in well-lighted places, in the 
evening, it is thus possible to vary an often monoton- 
ous show and create new surprises for one's self. With 
the greatest care, and without mixing them, superpose 
in a glass two liquids that are capable of gradually 
uniting at their surface of separation, such, for ex- 
ample, as water and lemon sirup. Now look at the 
diva through the stratum of the liquids that have 
just mixed, and the spectacle will be fantastic. Our 
figure is capable of giving but a very incomplete idea 
of it. This experiment, like the one first described, is 
a practical demonstration of Monge's principle and of 
the value of his explanation. — Le Monde Illustre. 



The Japanese Victory. 

The first serious engagement between the Chinese 
and the Japanese forces in Corea has resulted, as com- 
petent judges have foreseen all along, in the com- 
plete victory of the latter. The strong position of Ping- 
Yang, lying north of the Tatong River, on the road 
from Seoul to Mukden and Pekin, was carried by 
assault in the small hours of Sunday morning, Septem- 
ber 16, 1894. The Chinese troops who held it, to the 
number, it is reported, of 20,000 men, were routed with 
a loss in killed, wounded, and prisoners estimated at 
four-fifths of their entire force. The residue are said 
to be scattered in all directions, and the victors are 
stated already to have dispatched a flying column to 
seize and occupy the passes between Corea and China 
to the north. There never was much question that, 
if the Japanese could manage to get to close quarters 
with their opponents before the winter set in, they 
would succeed in inflicting upon them a severe defeat. 
It has long been known, on the authority of military 
experts, that their infantry and artillery at any rate 
are in a high state of efficiency. The men themselves 
are hardy, active, brave, and intelligent. Their drill 
and discipline have been carefully adapted from the 
best European models. Their arms are of the latest 
and most destructive patterns that science has de- 
vised, and every detail in their equipment and accou- 
terments has been thoroughly thought out and care- 
fully provided. The officers who have had the skill 
and the energy to create such a force are, it need 
hardly be said, worthy to lead it. All of them have 
made a scientific study of their profession, and some 
among] them have devoted themselves to a close in- 
vestigation of the more famous European military 
systems, under the guidance of distinguished strate- 
gists. But, while it was evident that such an army, so 
led, would have an easy task in defeating and dis- 
persing any force which the Chinese were likely to 
assemble against it at short notice in Corea, it was 
by no means eertain that the Japanese could force on 
an engagement before the Corean winter made seri- 
ous operations impracticable. The Japanese com- 
mander has shown that he has mastered the great 
secret of modern warfare. He has known how to move 
his troops with rapidity and with precision, and by 
doing so he has succeeded in dealing what is un- 
doubtedly a heavy blow to China with trifling loss to 

himself. — London Times. 
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Velvo-Carbon Batteries. 

By invitation of the Battery and Motor Company, a 
number of scientific experts were present lately at the 
company's works, on Petersham Island, Richmond, to 
witness the application of the velvo-carbon principle 
to launch propulsion. The Velvoca, which has 
been specially built, is a 35 ft. open boat, and has a 
beam of 6 ft. 6 in. The batteries, weighing 14 cwt., 
are placed in the center, and have a cover which can 
be utilized for a seat, so that no space is wasted. Velvo- 
carbon, it should be stated, is a special class of nega- 
tive electrode for electric batteries, consisting of or- 
dinary carbon with a surface of carbonized cotton 
velvet. Batteries employing these carbons were shown 
to be both light and powerful, and may be used with 
a weak solution of sulphuric acid only as an excitant. 
The patent incorrodible connections are made of pure 
silver or platinum, and owing to their form, are cheaper 
than the connections used hitherto, both in first cost 
and in maintenance. Trial was made of the Velvoca 
at full speed and at half speed, and it was stated that 
she could be charged to run for a few hours at half 
speed if so desired. It is claimed that velvo-carbon for 
electric launches possesses many advantages over the 
existing system. 
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Recent Eruption of Kllanea. 

This great volcano has been active for several 
months past, the Drincipal characteristic being a re- 
markable rise and fall of melted lava within the crater. 
L. A. Thurston gives the following among other par- 
ticulars in the Pacific Commercial Advertiser. In 
March, 1894, the lava had risen almost to the top of the 
crater, the rise being 447 feet in 19 months. 

On the evening of July 6, a party of tourists found 
the lake in a state of moderate activity, the surface of 
the lava being about twelve feet below the banks. 

On Saturday, the 7th, the surface of the lake raised 
so that the entire surface was visible from the Volcano 
House. That night it overflowed into the main crater, 
and a blow hole was thrown up some 200 yards outside 
and to the north of the lake, from which a flow issued. 
There were two other hot cones in the immediate 
vicinity which were thrown up about three weeks be- 
fore. On Sunday, Monday and Tuesday, July 8, 9 and 
10, the surface of the lake rose and fell several times, 
varying from full to the brim to 15 feet below the 
edge of the banks. 

On the morning of the 11th the hill was found to 
have sunk down to the level of the other banks, and 
frequent columns of rising dust indicated that the 
banks were falling in. The lake had fallen some 50 
feet, through the escape of the lava by some subter- 
ranean passage, and the wall of the lake formed by 
the hill was falling in at frequent intervals. 

The lava in the lake continued to fall steadily, at 
the rate of about 20 feet an hour from 10 o'clock in the 
morning until 8 in the evening. There was scarcely a 
moment when the crash of the falling banks was not 
going on. As the level of the lake sank, the falling 
rocks of the banks, undermined by the escape of the 
lava, caused a constantly increasing commotion in the 
lake as they struck the surface of the molten lava in 
their fall. A number of times a section of the bank, 
from 200 to 500 feet long, 150 to 200 feet high, and 20 
to 30 feet thick, would split off from the adjoining 
rocks, and with a tremendous roar, amid a blinding 



cloud of steam, smoke and dust, fall with an appal- 
ling down-plunge into the boiling lake, causing great 
waves and breakers of fire to dash into the air, and a 
mighty "ground swell" to sweep across the lake* 
dashing against the opposite cliffs like storm waves 
upon a lee shore. 

Most of the falling rocks were immediately swallowed 
up by the lake, but when one of the great downfalls 
referred to occurred, it would not immediately sink, 
but would float off across the lake, a great floating 
island of rock. 

As the lava subsided, most of the surrounding banks 
were seen to be slightly overhanging, and as the lat- 
eral support of the molten lava was withdrawn, great 
slices of the overhanging banks on all sides of the lake 
would suddenly split off and fall into the lake be- 
neath. As these changes took place the exposed sur- 
face, sometimes 100 feet across and upward, would be 
left red hot, the break, evidently, having taken place 
on the line of a heat crack which had extended down 
into the lake. 

From 6 to 8 o'clock the entire face of this bluff, some 
800 feet in length and over 200 feet in height, was a 
shifting mass of color, varying from the intense light 
of molten lava to all the varying shades of rose and 
red to black, as the different portions were successively 
exposed by a fall of rock and then cooled by exposure 
to the air. During this period the crash of the fall- 
ing banks was incessant. Sometimes a great mass 
would fall forward like a wall ; at others it would 
simply collapse and slide down, making red-hot fiery 
landslides ; and again enormous bowlders, as big as a 
house, singly and in groups, would leap from their 
fastenings and, all aglow, chase each other down and 
leap far out into the lake. 

The awful grandeur and terrible magnificence of the 
scene at this stage are indescribable. As night came 
on, and yet hotter recesses were uncovered, the molten 
lava which remained in the many caverns leading off 
through the banks to other portions of the crater be- 
gan to run back and fall down into the lake beneath, 



making fiery cascades down the sides of the bluff. 
There were five such lava streams at one time. 

The light from the surface of the lake, the red hot 
walls and the molten streams lighted up the entire 
area, bringing out every detail with the utmost dis- 
tinctness, and lighted up a tall column of dust and 
smoke which arose straight up. During the entire 
period of the subsidence the lava fountains upon 
the surface of the lake continued in action, precisely 
as though nothing unusual was taking place. 



Russian Iron Production. 

A consular report issued recently on the iron in- 
dustry of European Russia states that during the past 
twelve years the output of pig iron has more than 
doubled, rising from 460,000 tons to 1,060,000 tons, and 
the combined output of wrought iron and steel has 
risen from 575,000 tons to 1,000,000 tons. A notable 
feature is the increased pace at which the production 
rises during the closing years of this period, marking 
the decisive expansion of the home industry at the ex- 
pense of imports. Thus, pig iron rose at the rate of 
16,000 to 24,000 tons a year up to 1886, after which the 
yearly increase is 48,000 to 80,000 tons, and from 1889-90 
to 177.000 tons. Steel fell after 1881, an abnormal year, 
owing to the issue of great government orders for steel 
rails ; shows no advance from 1883-89, but between 1889- 
92risesfrom 253,000 tons to 516,000 tons. Wrought iron is 
stationary from 1884-88, and rises constantly up to 1892. 
A corresponding movement is noticeable in imports of 
pig iron, which from 1886-91 fell from 258,000 tons to 
80,000 tons, and of wrought iron, which rose up to 1890, 
and from 1890 92 fell from 93,000 tons to 49,800 tons. 
The import of steel rose up to 1890, and from 1890-91 
fell from 16,000 tons to 12,900 tons. While the gross 
production of steel rose from 1882-92 from 242,000 tons 
to 516,000 tons, the manufacture of steel rails shows 
little change (153,000 tons in 1882 to 182,000 tons in 1892). 
Nearly half the total weight of steel prepared in Rus- 
sia is used in the manufacture of steel rails. 



RECENTLY PATENTED INVENTIONS. 
Engineering. 

Increasing Crank Throw of Steam 

Engines.— Henry I. Schanck, Holmdel, N. J. According 
to this improvement there are two cranks on the main 
shaft joined by a heavy wrist pin on which are two ec- 
centrics, and on the outer end of the piston rod is a 
longitudinally channeled and slotted crosshead, there 
being a heart-shaped cam block in the channel, a 
transverse cam shaft fast in the cam block and loose 
in the slots of the crosshead, while there are guides for 
the crosshead, cranks on the ends of the cam shaft, 
rods between the cranks and the eccentric straps, and a 
main forked connecting rod. The improvement is more 
particularly applicable to high pressure, quick speed, 
horizontal and upright engines, and is designed to in- 
crease their efficiency. 

Sectional Boiler.— Harry A. R. Diet- 
rich, South Bethlehem, Pa. This is an improvement on 
a former patented invention of the sameinventor, the im- 
proved boiler being designed for steam or hot water heat 
ing,and particularly adaptedfor heating buildings by hot 
watercirculation. A particular feature consists of a hollow 
bottom wall, affording an extended heating surf ace which 
receives heat from the ash pit and from a central heat 
conduit, and there are throttle gates so controlling the 
heat currents that increased absorption is secured for the 
water in the legs of the boiler sections. The main heat 
conduit and flue connections insure extended contact 
of the heat currents with water-heating surfaces, increas- 
ing the efficiency of the boiler and conducing to economy 
of fuel. 

Steam Boiler.— Harry H. Kelley, 

Elyria, Ohio. This boiler has a steam drum from which 
depends a shell containing a cylinder perforated at its 
lower end and adapted to receive the feed water, there 
being a specially constructed water circulating pipe ex- 
teriorly on the shell. The shell is made in sections, 
heads held on the end sections being connected with each 
other by stay bolts, the upper head opening into the bot- 
tom of the boiler, and the shell depending into the boiler 
furnace, while the cylinder is suspended within the shell 
from the lowermost head. 



Railway Appliances. 

Tie Plate.— Walter H. Wilson, New 

York City. This is a plate forpreserving wooden ties by 
preventing checking, etc., and also preventing the rail 
from shearing or grinding the spike heads. The plate 
has on its upper surface a rail seat and its under side is 
concaved in a direction longitudinal with the rail seat, 
while there are cutting edges at the sides of the concave 
for.entering the tie. The plate is'of comparatively light 
weight, has spike holes, and the metal is upset in such a 
way that the plate may be quickly and securely applied 
and will embed itself in the tie. 

Applying Hose to Couplings. —Pe- 
ter Whyte, Meridian, Miss. For connecting air brake 
pipes this inventor has devised a simple and efficient ap- 
paratus tor applying the screw clamps which fasten the 
hose sections to the nipples. Combined with a recipro- 
cating hose clamp having tapered jaws fixed on yielding 
arms, whereby they are adapted to move toward or from 
each other laterally, is a tapered socket adapted to re- 
ceive the jaws and close them upon a hose, with means 
for forcing the clamp forward into the socket, and a de- 
vice for holding the nipple. 



Electrical. 

Voltage Regulator for Dynamos. 

-Malcom P. Ryder, New York City. This is a simple 



device which, in connection with a rheostat, operates au- 
tomatically to maintain a constant voltage in the line, 
the arrangement being such that the rheostat may be 
operated by hand without interfering with the system. 
Combined with a regulator magnet and swinging armature 
is a circuit breaker actuated by the armature and compris- 
ing a slide plate on which is an insulated conducting 
block, while conducting springs secured to a stationary 
support are adapted to contact with the conducting 
plate. When the improvement is applied to the alter- 
nating system, the controller is connected to the station 
transformer and the current to operate the regulator 
magnets is taken from the exciter. 

Registering Mechanism for Light 

Circuits.— William McNiell, Chicago, HI., and James 
H. Tinder, Winchester, Ky. This is a positively acting 
mechanism for indicating the lamp hours to be charged 
to the consumer. Combined with a star wheel is a slid- 
ing swinging bar carrying pallets moving in right lines 
that are not parallel one with another, there being elec- 
tro-magnetic mechanism for reciprocating the bar, and 
registering and carrying wheels and number disks. 

Closed Conduit for Railways.— 

Charles D. Tisdale, Boston, Mass. According to this 
invention the main conductor is inserted in a tube of 
flexible material, upon which is placed an'auxiliary sec- 
tional conductor provided with contact pins extending 
thrcugh the walls of the tube in position to be brought 
into contact with the main conductor when the auxiliary 
conductor and the tube are compressed by the trolley car- 
ried by the car. It is designed in this way to facilitate 
making local connections with the main conductor, and 
avoid the dangers attending the use of an exposed main 
line. 

Cab Signal for Railways.— Edgar 

C. Wiley, Bristol, Tenn. This is an improvement on a 
formerly patented invention of the same inventor, where 
an alarm bell on the locomotive has a local battery and 
circuit connections operated by induction through mag- 
nets along the roadbed. The present invention em- 
ploys an ordinary make-and-break circuit bell, sup- 
plements the weakness of a relay operated by induction, 
and saves waste in the battery power for energizing the 
inducing magnets by a novel construction and arrange- 
ment of circuits, batteries, and their connection with the 
various mechanical parts. 



Mining. 

Settling Tank.— Daniel W. Fall, 

Frank B.Wineland, and Samuel L. Richards, Brecken- 
ridge, Col. This tank has partitions for classifying the 
slimes in the treatment of ores, and an agitating fan or 
wheel creating within the tank a regulated current, 
forcing the floating slimes to travel over all of the parti- 
tions and to one end of the tank. It also has a valve to 
control the discharge of sand and water, the force of 
which is used to drive the fan or wheel. A second tank 
receives the floating slimes beneath the surface of the 
water, a part sinking to the bottom, and the tank having 
an overflow chute so arranged that only a fluid will 
pass. 



mechanical. 

Well" Drill.— Charlie M. Lindholm, 

Rancho, Texas. This invention relates to deep well 
sinking apparatus, providing a drill arranged to auto- 
matically expand in the bottom of the well below the 
tubing, cutting a hole large enough for the tubing with- 
out requiring a second drilling or reaming. Two bit 
parts are arranged on opposite sides of and inclosing the 



shank, to which one of the parts is rigidly secured, while 
the other is pivoted to the shank, the cutting edges of 
the bits being flush with one another, and the rear end of 
the pivoted bit section having a bevel engaged by a 
spring secured to the shank. 

Type Founding Machine.— Auguste 

Foucher, 71 Boulevard Voltaire, Paris, France. This is 
a machine to cast two types simultaneously, having two 
models and two finishing mechanisms, the moulds and 
their sprue breaking, body dressing and finishing me- 
chanisms being arranged in sequence, but echeloned in 
different vertical planes, while|the corresponding moving 
parts are rigidly coupled together to be moved simulta- 
neously in the same directions. All parts of the machine 
may be overlooked by the operator, and two finished 
types are made at each cast instead of one. The in* 
vention is an improvement upon an invention patented 
in 1887. 



Miscellaneous. 

Ice Velocipede. — Dan G. Bolton, 

Cooperstown, N. Y. The frame of this device is sup- 
ported by single front and rear runners, to which it is 
connected by horizontal pivots, while a spiked propelling 
chain traveling along the under surface of the rear run- 
ner is driven from a pedal shaft by & spocket wheel 
mounted on the pivot connecting the runner with the 
frame. The runners are capable of sufficient rocking 
motion to permit passing over uneven ground, and the 
front runner. is turned for steering purposes by a handle 
bar. The machine is designed to enable a rider to travel 
over snow and ice at a'high rate of speed. 

Printing on Glass, etc.— Alfred 

Brookman, New York City. To give clean and distinct 
impressions of the designs without danger of breaking 
the articles printed upon, this inventor has devised an 
apparatus in which two beds having independent sliding 
movement may be separately actuated, a transfer pad be- 
ing pivotally mounted on a slide arranged between the 
beds and adapted to be locked to either of them to slide 
therewith, while rollers journaled in stationary bearings 
contact with the transfer pad during the sliding move- 
ment. The rollers may, if desired, be employed for 
printing, in connection with the movable beds, without 
the pad, the rollers then having an air cushion, over 
which is canvas and a covering of printers* roller com- 
position. 

Decorating Glass, etc.— James 

Budd, New York City. For the production of signs, 
letters, and ornamental designs on glass or enameled 
surfaces by acid or sand blast processes, this inventor 
has devised an improved method of producing and apply- 
ing the necessary protective coating, which consists of 
an adhesive powdered and fibrous material. A roller 
covered with printers' roller composition is employed to 
apply the coating, the design on a block or plate being 
first inked with a varnish and picked up by the roller 
for transfer to the surface to be coated, and the coating 
thus transferred being dusted with the finishing covering 
to enable it to resist the acid or sand blast. The improved 
method is designed to give better results, and at a lower 
cost than the processes heretofore followed. 

Coal Screen.— George W. Cross, 

Pittston, Pa. This screen is particularly adapted for 
picking or separating slate from the coal, and is made of 
series of segments or sections having longitudinal alter- 
nate troughs and ribs, the walls of the ribs converging at 
their upper edges and the troughs having m their bot- 
toms slotted perforations. Both the troughs and the 
ribs diminish toward the lower end of the segments, 
meeting near the lower end a flat slotted surface from 
which is projected a slotted flange. Flat or slab coal 



will be likewise screened as well as the slate by this 
screen. 

Open Grate Heater.— John Lawlor, 

Brooklyn, N. Y. This improvement may be used in 
connection with an ordinary open fireplace, and may also 
be readily employed as a portable heater. It provides for 
thoroughly ventilating a room, relieving it of heavy and 
impure air, insuring a uniform, perfect draught and com- 
plete combustion, without the use of a blower, while 
preventing the heat and smoke from escaping directly 
into the chimney flue. When used independently of an 
open fireplace, a heater casing is employed, adapted to 
rest on the floor or hearth, when convenient connection 
may be had with the smoke flue. 

Door Hanger.— Theodore C. Prouty, 

St. Joseph, Mich. This invention relates more particu- 
larly to double track hangers for sliding doors, providing 
for such service a cheap and durable ball-bearing hanger, 
to be struck up from sheet metal. The hanger may be 
used in connection with the ordinary double-way wood 
tracks, and the carriage is adjustably connected to the 
door to receive a shaft centrally mounted on two rows of 
bearing balls, one on each side of its middle, the two 
ends of the shaftreceiving the supporting wheels. The 
hanger is adjustably connected to the door to permit of 
properly placing the door vertically with relation to the 
supporting track. 

Wagon Brake.— James W. Brubaker, 

Tracy, Iowa. The back pressure on the pole as tke 
wagon descends a grade, according to the improvement 
patented by this inventor, operates to draw forward a 
connecting rod and forcibly set the brakes, but the 
wagon may be backed without setting the brakes on 
setting a simple form of brake latch. The brake bar is 
normally held set by a spring when the wagon is at a 
standstill, in opposition to which the draught devices 
act when the draught is on, and in conjunction there- 
with when the draught strain is off, so that the greater 
the back pressure, with a heavy load, the harder will the 
brake be applied. 

Halter.— Edward P. "Waters, Rose- 

ville, HI. This hatter is very similar to the ordinary 
five-ring halter, but is inexpensively made, substantially 
of a single piece, doubled upon itself to form a nose 
band, extended in opposite directions through a ring and 
formed into chin pieces, doubled to form cheek pieces 
and its ends overlapped to form a crown piece, the ends 
being made fast to the chin pieces and the cheek pieces 
at their junctions, bit rings being held in the lower ends 
of the cheek pieces. 

Fire Alarm. — John P. Williams, 

South Pittsburg, Tenn. The alarm mechanism devised 
by this inventor comprises a main wire passed through 
the several rooms of a building and having a series of 
fusible joints, alarm bells being connected with the 
wire, which has weights or tension devices at each end. 
When the wires separate, the sections are drawn out- 
ward and the bells connected are operated. Supplemen- 
tal portions are provided with loop sections and pivoted 
tripper devices to normally hold the bells from ringing, 
and, where the devices are used in a large building, one 
end of each of the wires preferably leads to an indicator 
in the oflice, to locate the floor on which the fire occurs. 

Hotel Register.— David F. Riegle, 

Portland, Oregon. As an improved article of manufac- 
ture this register has its covers provided, beyond the 
leaves, with separable hinged extensions containing 
transparently covered advertising panels, the arrange- 
mentbeing such that when the book is filled and filed 
away the extension may be severed from it. Advertise- 
ments on the outer and inner faces of the extensions 
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are prominently displayed, whether the book is closed or 
open. 

Trunk. — William S. Foster, Dallas, 

Wis. The shell of this trunk is cylindrical, and has 
rims, so that the closed trunk may be conveniently rolled 
about on the floor or ground. Mounted to turn in. the 
shell is a cylindrical compartment box with partitions at 
right angles to each other, the partitions forming two 
sets of compartments, one set provided with lids and the 
other with straps. The shell is made in two hinged sec- 
tions, and when these are opened one half of the com 
partment box is disclosed. By turning this box on its 
trunnions all of the compartments are successively 
brought to the top, as required, for packing or removing 
goods. 

BAG.— William H. Field, Port Chester, 
N. Y. A strong and very cheap bag is made by this in- 
ventor, for carrying coal, etc., by forming the bag with 
a double bottom and relatively light sides, flat handles 
on the sides at the top connecting with the double bot- 
tom in such way that the bag will withstand the strain 
and may be easily carried. 

Dispensing Liquors, etc. — James 

TomJinson, Granby, Canada. This is an apparatus for 
registering the amount sold, and consists of reservoirs in 
a ease, each having a discharge pipe terminating in a 
faucet provided with a filter, induction pipes being 
graduated to show the level of the liquor in the reser- 
voir. Tell-tale tubes connected with the faucets are 
carved at their upper ends and provided with cups for 
receiving any liquor that may be forced out of the pipes. 
The invention covers three forms of register, one for 
the drachm or glass only, one for wine measure only, 
and one combining)both the drachm and wine measure 
scales. , 

Bottling Machine.— August Werner, 

Brooklyn, N. Y. Connected with the storage cask are a 
liquid supply pipe and a gas supply pipe, while a bottle- 
filling valve of especial construction is connected with 
the bottle, the liquid supply pipe, and the gas supply 
pipe, in such manner that on first opening the valve 
plug the gas passes into the bottle to drive out the air, 
■arid on further opening the valve the air escape is cut off 
and the bottle filled with the liquid, the gas in the bottle 
receding to the storage cask. The machine is compara- 
tively simple and fills beer and other liquids into 
sterilized bottles without wasteland so that the beer 
will retain its valuable properties without danger of 
, spoiling. 

. Ice Shaver and Pick.— William M. 

Seaman, Goldman Landing, La. This shaver comprises 
a casing having a slotted bottom, a cutter projecting an 
adjusted distance through the slot, and a hinged cover 
having on its pivot end an extension within the casing, 
topush the accumulated ice forward on opening the lid. 
The casing forms a handle for a pick of the ordinary 
kind, which is removably secured to the casing by a 
wing nut. 

Ice Cream Freezer. — Edward L. 

Wjsston, Washington, D. C. Two or more kinds of 
cream can be frozen at once in this freezer, with no 
greater labor than that of freezing one kind in an or- 
dinary freezer. Independent freezers or cylinders are 
located in a single tube, surrounded by the necessary 
ice, and the handle shafts are journal ed in a shaft frame, 
the shafts being geared and a detachable coupling em- 
ployed by which the sections may be locked together or 
freed to move independently. 

Garment Fitting Pattern.— Simon 

Christiansen, New York City. Two patents have been 
granted this inventor under this title, both showing im- 
provements upon a former patented invention of the 
same inventor. One patent provides a plate of flexible 
materia], with angular edge, the plate having a border 
incision to form a flexible edge strip connected at one 
end only, tabs connected to the strip to be adjusted 
toward and from the plate, while other tabs are also ad- 
justably secured to the plate and carry 'a flexible mar- 
ginal strip. According to the other patent the pattern 
plate has an edge with angular outline, and pivotally se- 
cured to its. outer edge is a series of independent articu- 
lated links extending outwardly, each consisting of a 
plurality of pivotally connected members, a flexible 
strip being connected with the outer ends of the outer 
members, whereby any portion of the strip may be 
moved toward or. from the plate. The improvement is 
designed to facilitate taking correct measures, and en- 
able the operator to at once cut the material from the 
pattern. 

Sleeve Pattern.— This is a further 

patent of the same inventor for an improvement facili- 
tating tiie taking of the proper measure of the arm and 
the convenient cutting of the material into upper and 
under sleeve parts. The pattern comprises a series of 
sections in sets of two pivotally connected by links, and 
also pivotally connected with each other, a rod engaging 
the several pivotal connections, while a second rod 
held on'i one of the pattern sections has a sliding con- 
nection.with the first rod. No especial skill is required 
in using the pattern to obtain simultaneously the proper 
shape of both the upper and under sleeve parts. 

Under Coat Sleeve Holder. - 

James'Hoffman, New York City. This is a device for 
holding a coat sleeve close to the cuff while an overcoat 
is beingput on, preventing the sleeve of the under coat 
from slipping upward. It consists of a curved body 
plate having one end upturned to form a hook, an elastic 
with double loops being fastened to the plate. The de- 
vice is quickly applied and may be folded to occupy but 
little space in thi pocket. 

Animal Trap.— John Ross, Halifax,; 

Canada. This is practically a double trap, and has pro- 
vision for holding animals at each end. It has doors on 
jts upper side near the ends, and downwardly inclined' 
gates beneath the doors, in connection with tubular end: 
sections in which are sliding pistons to forcibly eject 
animals through the doors. There are trap doors in the 
top, upon which tilting platforms mounted on the top of 
the box deliver, a bait rod sustaining bait near the- 
platforms. 

Animal Trap. — Charles A. Snow, 

Lime Springs, Iowa. This trap when sprung actuates a 
knife which kills the animal, the trap afterward resetting 
itself; It is made with a cylindrical case, cut away in 



front and slotted to allow for the swing or revolution of 
a knife, spring actuated, but held normally stationary 
by a trigger, below which is a tilting platform adapted to 
be depressed by the weight of the animal. On the de- 
pression of the platform the trigger is disengaged and 
the knife swings around, the trigger being then again 
in position to engage its shank, while the knife kills 
the animal and sweeps him from the platform during its 
revolution. 

Game Apparatus. — William A. 

Barnes, New York City. This is an apparatus for use in 
connection with billiard, pool, or bagatelle tables. The 
balls are set up on the table in substantially circular ar- 
rangement, and then inclosed by a ring of tissue paper 
or similar material and covered by a piece of card- 
board, or other- substance, that the numbers on the 
different balls may not be seen. With the impact of the 
cue ball the paper envelope is broken and the balls 
scattered over the table, and if any drop into a pocket, 
the player holding a similarly numbered small ball, of 
those previously distributed, wins the game. 

Doll. — Frederick B. Schultz, New 
York City. This is an improvement in jointed dolls pre- 
viously patented by the same inventor, the present in- 
vention providing a doll in which the articulated mem- 
bers can be readily turned without danger of breaking 
or dislocating the jointed parts. The parts are joined 
by ball and socket joints, and an individual ehain is 
used for each articulated member, each chain being pro- 
vided with yielding devices to permit of exerting pulls 
on the parts of'the members, and also permit of turning 
them. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send^iame-ef the patentee ,-ti tie of invention, and date 
of this paper. 
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2. Plate in colors showing a very attractive stone dwell- 

ing recently erected for H. J. Peet, Esq., at Buena 
Park, HI. Two perspective elevations and floor 
plans. A pleasing design. Mr. J. L. Silsby, archi- 
tect, Chicago, HI. 

3. A dwelling at Bridgeport, Conn., recently erected for 

Prank Fowler, Esq, Two perspective elevations 
and floor plans. Cost complete $5,800. Mr. A. H. 
Beers, architect, Bridgeport, Conn. 

4. A cottage at Stratford, Conn., recently completed 

for Kobert Wheeler, Esq. Perspective elevation 
and floor plan. A unique design presenting pleas- 
ing elevations and a well arranged plan. Crist 
$6,800 complete. Mr. Edgar Osborne, builder, 
Stratford, Conn. 

5. The residence at Belle Haven, Conn., recently com"- 

pleted for J. E. Kent, Esq. An attractive design 
in the modern Colonial style. Two perspective 
elevations and floor plans. Cost $6,850 complete. 
Messrs. Bossiter & Wright, architects, New York 
City. 

6. A Colonial double house recently completed at 

Bayonne City, N. J. Perspective elevation and 
floor plans. Cost $4,800. Mr. Arthur C. Long- 
year, architect, New York City. 

7. A dwelling at Bensonhurst, L. I, recently erected 

for John P. Jepson, Esq. An excellent example 
for a suburban' home. Two perspective elevations 
and floor plans. Cost $5,620 complete, ready for 
occupancy. Mr. William H. Mersereau, architect, 
-New York Cfty. . ' ' 

8. Adwellingat Platbush, L. I., recently completed for 

Eichard Ficken. Esq. A design in the Colonial 
style. Two perspective elevations and floor plans. 
,-■'-• Messrs. J>C. Cady & Co., architects, New York 
■ : :nit?. ~- ■■ - 

9. A small Colonial cottage at Bayonne City, N. J. Per- 
_ spective elevation and floor plan. Cost complete, 

. $8,8d0. : Mr. 1 ' Arthur C. Longyear, architect, New 
. York City. 

10. A residence at Pompton, N. J., built for Wm. P. 

Hall, Esq. Cost, $7,500. A good example of an 
all-the-year-round residence. 

11. The new Protestant Cathedral at Berlin, Germany, 

costing $3,400,000. Designed by Prof. Julius 
Baschdoff. 

12. Roman remains at Bath, England. 

13. The Temple of Neptune at Paestum. 

14. Miscellaneous Contents : Mahogany pavement — Pro- 

portion in architecture — The architect who never 
exceeded estimates.— Some difference between 
the English and American plumbers.— Decay of 
stone.— Wood water main.— Artificial marble.— 
; Ait mouldings, illustrated.— Snow guards for roofs, 
-, etc.^ illustrated* — Double tenoning by machinery. — 
: Transparent bricks for hothouses.— The Capital 
- -ieater, illustrated.— The Poppert patent improved 
weight sliding blinds, illustrated.— The new deco- 
ration in the apse of St. Paul's.— Preparing walls 
for papering. — An improved carpenter's clamp, 
illustrated.— An improved sanitary appliance, illus- 
trated.— Hughes' improved drawing table, illus- 
trated.— Helping the deaf to hear, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
xamples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, andConveni nee 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 



*' U. S." metal polish. Indianapolis. Samples free. 
111. catalog tools, 15c. Frasse, 19 Warren St., N. Y. 
For stone quarry engines. J. S. Mundy, Newark, N. J 
Best Handle Mach'y. Trevor Mfg. Co., Lockport, N. Y. 
We make absolutely a perfect loose pulley oiler. Krid- 
ler Mfg. Co., Grand Rapids, Mich. Send for circular. 

Screw machines, milling machines, and drill presses. 
The Garviu Mach. Co., Latent, and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y . 

Guild & Garrison, Brooklyn, N. v., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

EmerBon, Smith & Co., Ltd., saw manufacturers, 
Beaver Falls, Pa., will Bend Sawyers' Hand Book on Cir- 
culars and Band Saws free to any address in the world. 

The beBt book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
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Forthe original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G.F.Simpson, 36to36 Rodney St., Brooklyn, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

%W~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on apnli cation. 




mwM 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

(minerals sent for examination should be distinctly 
marked or labeled. 



(6263) J. D. F. says : Please tell me how 

to color old gun barrels where the color has worn off. 
Want blue and brown. A. Bluing barrels.— The blu- 
ing of gun barrels is effected by heating evenly in a 
muffle until the desired blue color is raised, the barrel 
being first made clean and bright with emery cloth, leav- 
ing no marks of grease or dirt upon the metal when the 
bluing takes place, and then allow to cool in the air. It 
requires considerable experience to obtain an even clear 
blue. Browning guns.— The following recipe for brown- 
ing is from the United States Ordnance Manual : Spirits 
of wine, 1% ounce; tincture of iron, 1% ounce; corrosive 
sublimate, 1% ounce; sweet spirits of niter, 1^ ounce; 
blue vitriol, 1 ounce; nitric acid, % ounce. Mix and 
dissolve in 1 quart of warm water and keep in a glass jar. 
Clean the barrel well with caustic soda water to remove 
grease or oil. Then clean the surface of all stains and 
marks by emery paper or cloth, so as to produce an even 
bright surface for the acid to act upon, and one without 
finger marks. Stop the bore and vent with wooden plugs. 
Then apply the mixture to every part with a sponge or 
rag, and expose to the air for twenty-four hours, when 
the loose rust should be rubbed off with a steel 
scratch brush. Use the mixture and the scratch brush 
twice, and more if necessary, and finally wash in boiling 
water, dry quickly, and wipe with linseed oil or varnish 
with shellac. 

(6264) E. R. asks : 1. Upon our ranch 

we have a hydraulic ram which forces water for domestic 
purposes into a tank 30 feet high. The ram is fed from 
an artesian well and the water has a fall of 24 inches to 
it. Every six or seven months, the air chamber becomes 
so filled with water that it scarcely operates until the 
chamber is removed and water allowed to escape. When 
the chamber is in that condition, the valve in operating 
pounds very hard, as though it was striking something 
solid. What causes the chamber to fill with water ? A. 
The air in the air chamber is absorbed by the water under 
pressure, when the water having no air cushion and being 
non-elastic produces a sharp concussion of the valve as 
observed. The air chamber should have an air cock at 
the bottom to let out the water and allow air to draw in 
when the air in the chamber has been absorbed. 2. Can 
I make an earth battery in the following manner. First 
dig a deep trench in moist eartn, then stand a copper 
plate 4x4 feet upright in one end of the trench, then a 
zinc plate, same size, a short distance from the copper, 
and so on, copper and zinc alternately, indefinitely ; the 
space between the plates to be filled with moist earth ? 
Would the current become stronger if salt deposits were 
made between the sheets of metals ? A. This will make 
an earth battery if you connect all your zincs together 
and all your copper plates together. No zinc and cop- 
per must touch. The battery will be very feeble, and 
will if used soon polarize. No reliable calculation of its 
power in watts can be given. Salt water poured on the 
surface would increase the power. 

(6265) J. M. S. asks if there is any way 
of prolonging the life of a fish 20 or 24 hours in a 
small quantity of water sufficient to cover them in a 
bucket. If the matter consumed by them to retain life 
could be artificially supplied, and if eo how? A. Fish 



may live for several days in a very small quantity of 
water if it is aerated sufficiently to keep up the supply 
of air drawn from the water by the fish. A small tnbe 
reaching to the bottom of the pail and air blown into the 
water by a bellows for a few minutes, every few hours is 
all that is necessary. A very little food only is required, 
so as not to contaminate the water by the dissolved food. 



TO INVENTORS. 

An experience, of nearly fifty years, and the preparation 
of more than one Hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equal ed facilities for procuring patents everywhere. ; A 
synopsis of the patent laws of the United States and all 
foreign countries may be h ad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way. New York. 



INDEX OF INVENTIONS 

For which Letter* Patent of the 
United States were Granted 

October 2, 1894, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.1 



Advertising apparatus, W. H. Reiff 527,024 

Aerator, H. Fowell 536,998 

Aerial vehicle propeller, H. Ganswindt 526,700 

Alarm operating mechanism, electric, P. C 

Thompson 526,760 

Alcohol, making phenol, O. Manasse 526,786 

Atomizer, H. C. Rees 526,741 

Bagasse burner. B.A.Koch 527,001 

Bake pan, C. J. Rundberg 526,747 

Baling press, A. Wickey 526.883 

Banjo mute or damper, J. D. Harper 526,899 

Barrel. A. C. Calhoun 526,684 

Barrel cover. Cooper & Jacoby 626,687 

Base and column, knockdown. W . Hetterschied . . 526,834 
Battery. See Electric mouth battery. 

Bed, folding, M. Samuels 527,006 

Bed, spring, O. S. Foster 526,831 

Beds or seatB, elastic wire Bupport for, G. Domi- 

nick 526,860 

Bell, magneto call, J. B. Smith 526.982 

Belt, electric, J. J. Hankey 526,833 

Belt hook or clamp, J. W . Taylor 526,757 

Bicycles for military purposes, arming, A. Briere. 526,680 

Billiard cue tip fastener, M. Pilgram 526,842 

Blower or injector for boiler furnaces, steam. D. 

D.Gilbert 526,703 

Boat detaching apparatus. F. Blanding 526,989 

Boiler. See Steam boiler. 

Boiler cleaner, mechanical, C. W. Brown ; 526.853 

Boiler flues, machine for lengthening, J. Cum- 

ming 526,688 

Boiler separator, steam, C. Edgerton 526,919 

Boiler tubes, device for cleaning the interiors of, 

Forsyth & Bell 526,997 

Book, check, Middlekauff & Aitken 526,787 

Bottle and stopper therefor, G. B. Barnes 526,674 

Bottle, prescription, C. D. Dickerson 526,772 

Bottle stopper and syringe, combined, W. F. 

Ware 526.880 

Bottles, machine for siruping and filling siphon, 

T. Ferguson i_ 

Bottling apparatus, D. Doyle 526^773 

Box. See Paper box. Spool box. 

Bracket. See Curtain bracket. , 

Brake. See Car brake. Elevator safety brake. 

Friction brake. 
Bread, method of and apparatus for producing 

letters or characters in, R. M. Shaffer ; 627,027 

Bricks from coal dust, making, B. Af tiller 626,936 

Bridie brow band, C. H. Hartwig 526,706 

Brush support, G. F. Whiting 627,032 

Burner. See Bagasse burner. Hydrocarbon 

burner. 
Butter, etc., apparatus for moulding pats or 

blocks of, W.Hucks, Jr 526,902 

Button, R, Poschel 526,739 

Can making machine. Johnson & Black 626,925 

Car brake, J. C. Miner 626,934 

Car coupling, Mooers & Rich ell :'.. 526,840 

Car coupling and bumper, combined, W. Wallace 526,796 

Car fender, A. J.B. Berger 526,851 

Car fender, R. Raphael „..; 527,004 

Car fender, W. L. Shockley 526,949 

Car ventilating apparatus, G. A. Geer 526,702 

Car vestibule diaphragm or face plate, H. C. Bu- 

houp 526.803 

Cars, means for replacing derailed. W. J. Knight 526,715 
Carbon brushes, apparatus for the manufacture 

of, J. W. Taylor 528,951 

Carriage, child's, J. W. Jaimison 526,972 

Carriage, folding baby, H. Anhaltzer 526,958 

CaBe. See File case. 

Case or holder for letters, etc., I. C. Gould 526,779 

Cash registering apparatus, M. Blank 626,768 

i Casting metals under pneumatic pressure, appa- 
ratus for, J. J. C. & E. C- Smith 526,874 

Ceiling top. G. Diers 527,013 

Cellulose, nitrating, R. C. Scbupphaus 526.752 

Cement, manufacture of, B. K. Rigby 526.910 

Chalking device, line, J. W. Neff 526,937 

Chocolate dipper, C. Gousset 526,968 

Chopping knite, R. Mayer. , 527.002 

Churn dasher, G. W. Parrish 527,022 

Cigar package, S. Roman.... , 526,943 

Clasp, H. W. Hoeft 526,781 

Cleaning machine, W. Hebb..... 526,970 

Clipper, hair, E. A. Cochran 526,858 

Clippers, shearing, E. A. Cochran.. 526,937 

Clock, electric winding and setting, H. Loriot 526,720 

Clothes drier, J. Brown 626,889 

Clothes drier, B. F. Nicholas 527,003 

Combination lock. W. B.Humphrey 526,709 

Commutator, H. G. Reist 526,742 

Conductor Bwitch, G. H. Benjamin 626,850 

Conf ormator, A. S. Adler 526 849 

Copyholder, J . E. Bucklin 526 990 

Corking machine, G. Norton 527.021 

Cot, J. H. Loon ey 526,866 

Coupling. See Car coupling. Thill coupling. 

Cover for cooking utenBils, J. Johnston 626.712 

Cranberry gatherer, J. M. & S. B.Moody 527.020 

CrevaBBe clOBer, M. A. Laska 526,976 

Cuff holder. W.S. Shaw 526,821 

Cultivator, disk, A. L. Brock... 526 962 

Cultivator, hand, T . T . RodeB 526J818 

Cupola furnace. J. H. Whiting 526.914 

Curling iron and beater, J. C. Chambers 526,685 

Current distribution, combined system of alter- 
nating and direct, A. L. Clougb 526,992 

Curtain bracket, adjustable, R. T. Green 526,920 

Cycle, trolley, H. L.Gardner 526,832 

Decorative films, device for applying, W. H. Coe. 526,964 

Dental vulcanizer, T. G. Lewis 526,785 

Digger. See Potato digger. 

Ditching machine, C. W. & E. JeBcbke 596,864 

Door boltBOcket. JochmuB & Boughton 52C.924 

Door, fireproof, O. W. Norcross 526 732 

Door hanger, W. F. Berry .. 626 961 

Door safety catch, J. A. Weaver, Jr 526[881 

Door securer, A. B. Buckland 526,683 

Double-acting press, A. C. Campbell 626.892 

Dough mixing or working machine, JrAdair. ... .. 526,986 

Draught compelling device, B. W. Peel 526,989 

Draughting table, folding, J. H. Fry „ 527,017 

Drier. See Clothes drier. 

Drying cylinder, A. G. Paul 526,734 

Dye, black azo, A. Weinberg.... 526,763 

Dynamo regulator, J. Van vleck 526.879 

Easel, Lursse n & Wood 526,907 

Electric conductors, composition of matter for, 

D. Macfarlan 526,721, 526.722 

Electric lock. T. P. Pratt 526^909 

Electric machine, dynamo, E. W. Rice, Jr 526 743 

Electric motor, J. H. Clark 526,686 

Electric motor, differentially geared. B. C. Pole.. 627,023 
Electric motors into circuit, apparatus for put- 
ting, C. Hoffmann 526,810 

Electric mouth battery, L. L. Funk ...... 527.037 

Electric snap switch, A. Metzger 526,725 

Electric switch, F. G. Beron 526,988 

Electrical switch Betting, indicating, and control- 
ling device, K. Moderegger 526,813 

Elevator operating mecnanism, M. H. Chrjsto- 

pherson 526,771 

Elevator safety brake, Maybrick & Ashworth 526,931 

End board chute for wagons, J. H. Iron 526,971 

Engine. See Gas engine. Locomotive engine. 
Pumping engine. Rotary engine. 

Envelope, W. Barnard 536,799 

Extinguisher, automatic, C. Streblow 526,875 

Extractor. See Nail extractor. 
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Fan, J. S. Macbie 

Fan mechani sipfly, Lenoir & Seward 526,719 

Fare register operating device, M. T. Graf 527,018 

Feedwater heater and fuel saver, Morriss & 

Smith : 526,727 

Feedwater heater and steam generator, D. Myers 526,841 

Fence, J. H. Long 526,927 

Fence tightener, wire, P. A. Leyner 526,718 

Fender. See Car fender. 

File, W. H. Morden 526,726 

File case or cabinet, P. J. Pauly, Jr 526,815 

Filter, A. I,. Bmery 526,695 

Filter, O.J.Phillips 526,817 

Filter for street sprinkler tanks, water tanks, 

boilers, reservoirs, meters, etc.. E. Henry 526,922 

Fire alarm telegraph system, W. E. Decrow 526,893 

Fire engines, electric igniting apparatus for, 

Matthias * Hartman 526,728 

Fire escape, E. I. Blount 526.679 

Fire extinguisher, chemical, M. L. Bosworth 527,036 

Flanging machine, Kirby & Henning 526,714 

Fleshing machine, C. J. Mayer 526,724 

Floor, fireproof, O. W. Norcross 526,731 

Fodder preparing apparatus, A. F. Davis 526,689 

Food screen, Rhoads & Spannagel 526,942 

Fri ction brake, electric, B. Davis 526,966 

Furnace. See Cupola furnace. 

Furnace, Gallagher & Moore 526,770 

Furnace for distilling zinc, C.Francisci 526,808 

Furniture base, W. P. Tracy 527,007 

Game apparatus, Parker & Friend 526.908 

Game apparatus, F. R. Schleininger 526,946 

Garment holder, C. Peacock 526,789 

Gasengine.C. F. Hirsch 526337 

Gas mains, siphon test box for, A. B ouvier 526,852 

Gate. See Railway gate. Railway crossing gate. 

Gate, W. F.Gatewood 526.701 

Gearing, adjustable, W. Schnurr 526,750 

Governor, R. C. Carpenter 526,856 

Grate, L. R. Andrews 526,957 

Grate, gas, G.Keller 526,973 

Grinding lawn mower knives, device for, W. J. 

Walker .. 526,824 

Guns, shell ejector for breakdown, W. C. Daven- 
port 526,690 

Hanger. See Door hanger. Lamp hanger. Shaft- 
ing hanger. Trolley wire hanger. 

Harrow, W. W. Michaux 526,933 

Harvester, corn, W. R. Steiner 526.755 

Harvester cutter bar, A. J. Woodin 526.827 

Hat bodies on cones, machine for wetting, Grover 

& Northrop 526,999 

Hay carrier apparatus, W. Louden 526,839 

Hay rake and stacker, combined, A. Ryan 526,819 

Hay rake, horse, P. F. & C. A. Fleming 526.807 

Hay rake, horse, J. H. Wyckoff 526,886 

Heater. See Feedwater heater. Hot water 

heater. Tire heater. 
Heating and ventilating rooms, apparatus for, T. 

N. Rogers 526,792 

Heating apparatus, J. T. Grindrod 526,780 

Heating, method of , W. P. Skifflngton 527,029 

Heating system, A.G.Paul 526.733 

Heating system, W. P. Skifflngton 526,754 

Heel moulding apparatus, spring, J. P. Busfleld . 526.890 
Hermetically closing gazogenes, etc., means for, 

J. Eugster 526,696 

Hinge seating device, W. R. Williams 526,826 

Hitching horses, means for, M. P. Hagen 526,898 

Hollow ware, machine for making, Dyer & Bing- 
ham 526,693 

Hook. SeeBelthook. 

Horseshoe, elastic tread, L. A. Anderson 526,671 

Hot air register, E. A. Tuttle 526,848 

Hot box indicator and oiler, A. F. Gregg 526,921 

Hot water heater, Eisert & Talcott 526.967 

Hydrocarbon burner, H. Cluff . . 527,012 

Hydrocarbons, apparatus for burning liquid, W. 

R. Pearson 526,737 

Indicator. See Hot box indicator. Micrometer 
indicator. 

Inhaling apparatus, A. L. Lonnerberg 526,906 

Injector, J. Desmond 526.918 

Iron. See Curling iron. 

Journal bearing, Farnsworth & Roberts 527,016 

Journal bearing, Sendelbach & Wiikins 527,026 

Jug orjar.Pettit A Watt 526,940 

Kitchen cabinet, W. Thompson... 527,030 

Kneading machine, dough, A. Webber 527,033 

Knife. See Chopping knife. 

Knitting machines, thickening thread mechanism 

for, Lang & Daniell 527,019 

Lace fastener, shoe, E. R. Dulje 526,830 

Lamp, coach, G. H. C. Tolman 526,877 

Lamp hanger, electric, W. S. Weston 526,825 

Lamp, miner's safety, L. Jenkins 526,711 

i^mn, regenerative gas, W. White ...526,955 

Lamp, street, W. Ritter 526,870 

Lamp supporter, vehicle, J. Wise 526,798 

Lasts for boots or shoes, machine for manufac- 
turing, W.H. Austin 526,987 

Iiatch, F. Kallsen 526,811 

Latch and lock, J. MacLachlan 526.980 

Leather dressing compound, J. E. M. Bourgeois.. 526,769 

Lighting apparatus, building, J. S. Roblin 527,005 

Lightning arrester, F. S. Pearson 626,736 

Loads, apparatus for raising or lowering heavy. 

H. A. Bckley 526,694 

Lock. See Combination lock. Electric lock. Mor- 

Lock.C.N. v"ittum 526,878 

Locomotive driving gear, A. Prawatke 526,981 

Locomotive engine, compound, K. Golsdorf 526,778 

Log carrier, R. H.Terry 526,758 

Loom, G. O. Draper 527,014 

Loom shuttle, I. Rushworth 526,748 

Lubricator, J. P. Hunter 626,838 

Lubricator, H. Pennington 526,816 

Measure, gauge, W . J. & M. R. Littell 526,926 

Measuring instruments, scale and index for 

electrical, E. Weston 527,034 

Measuring machines, signaling device for auto- 
matic, J. H. Wiemers 526,615 

Mechanically propelled figure, S. Wilson 526,984 

Micrometer indicator, J. Bath 526,960 

Mill. See Roller mill 

Mould.. See Stove ash-pit mould. 

Mould moistener, H. C. Scrader 526,948 

Mouldings and automatically turning articles 
from rods, machine for cutting spiral or turn- 
ed, A. C. Pemberton 526,738 

Mortise lock, F. P. Burkhardt 527,011 

Motor. See Electric motor. 

Motor, J. S. Mackie 526,928 

Mucilage, device for mechanically applying, V. 

H. Bazerque 527.009 

MTiffand purse, combined, I. Sprung 526,950 

Nail extractor, R. Blake 526,678 

Nipple holder, ,T. H. Vinton 527,031 

Nut and bolt lock, A. & A. Franklin 526.697 

Nut lock, A. Edwards 526,996 

Nut lock, W.H.Gelbaugh 526,896 

Packing, piston, W. Buckley 526,682 

Padlock, permutation, 1. B. Rapaport 526,740 

Pan. See Bake pan. 

Paper box. Howe & Davidson 526,782 

Paper doll, C. N. Hoyt 526,901 

Paper fastener, H.H.Cabot 526,855 

Paper folding machine,T. C. Dexter 526,859 

Partition, fireproof, O. W. Norcross 526,730 

Pattern for curvilinear designs, adjustable. W. J. 

Henley 526.900 

Perforating device, J. G. Goff 526,777 

Pianoforte repetition attachment, W. Simkins 527,028 

Pin retainer scarf, J. F. Ruffner 526,746 

Planing machine. D. Jenkins 526,903 

Planter, corn, E. E. Schlosser 526.749 

Planter, seed, V. G. Richey 526,744 

Pliers, wire crimping and fastening, E. L. Wil- 
liams 526,766 

Plow and planter, combined, J. F. & E. J. Wil- 
liams 526,765 

Plow, rotary, J. W. Dunbar 526,806 

Plow stock, combination, A. E. Jones 526,784 

Plow sulky, H. Clawson 626,805 

Plow, sulky. Westervelt & Clapp 526,983 

Potato digger, W. F. McNamire 526,868 

Powder divider, R. E. McClelland 526,728 

Power transmitting apparatus, G. J . Alth am 526,887 

Preserving food, H. Paulsen 526,735 

Press. See Baling press. Double-acting press. 
Press for finishing moulded articles, Laraway & 

West 526,717 

Propeller shaft for vesselB, outboard, C. H. 

Scbultz.Jr 526,751 

Pulverizing rock, machine for, P. McKellar 526,788 

Pump.C. Rumley 526,944 

Pump, force, J. W.Thompson 526,759 

Pump, hydraulic air, E. H. Weatkerhead 526,762 

Pump valve, T. S. La France 526.975 

Pumping engine, Whiting & Wheeler 526,913 

Rail, flanger guard, C. H. Sherwood 526,873 

Railway conduit, electric, M. Cattori 526,963 

Railway conduit, electric, R. B. Wilson 526,767 

Railway crossing gate, G. W. Phillippi... 526,941 

Railway gate, F. Carlson 526,770 

Railway gate, automatic pneumatic, C. H. Sher- 
wood 526,872 

Railway joint bridge, C. C. Wells 526,954 

Railway signal case, U. G. Selby 526,820 

Railway switch. Crow & Mulkey 526,993 

Railway switch, c. L.Lincoln 526,978 

Railway trolley, conduit, R. J. Hewitt 526,835 

Railway trolley, el ectric, R. A. Grant 526,897 

Railways, automatic switch for electric. Wright 

& Venns 526,985 

Bake. See Hay rake. 



Reel carrier, E. N. Dunwiddie 

Refrigerator, F.Lusche 

Refrigerator car, C S. Hardy 

Register. See Fare register. Hot air register. 

Register for counting the strokes of pistons, etc., 
F. L. Wolfe 

Registers, air moistening attachment for hot air, 
H. Uiowizi 

Registers, mechanical movement for engine, F. 
L. Wolfe 

Retinning bathtubs, D. B. Hilton 

Rheostat, D. Macfarian 

Ribbon feed reversing mechanism, C E. Johnson 

Ring. See Teething ring. 

Rod and ring machine, universal. J. Banwell 

Rod support for screw or other machines, C. E. 
Roberts 

Roller mill, J. W. Vaughan 

Rolling car wheel tires, machine for, W. E. Wil- 
liams ". 

Roofing, combination, C. H. Dana 

Rooting tool, C. H. Dana 

Rotary engine, T. L. Black well 

Routing machine, Schraubstadter, Jr., & Schill- 
ing 

Sad iron handles, machine for making, J. Ban- 
well 

Saddle, harness, H. Lane 

Sandpapering machine, C. L. Ruehs 

Sash balance, J. Sauerburger 

Sash fastener, U. A. Hoyt 

Sash holder, J. Weldon 

Scraper attachment, wheeled, A. F. Bernard 

Scraper, wheeled, A. F. Bernard 

Scraping machine, earth, A. F. Bernard 

Screen. See Food screen. 

Shafting banger, J. W. Hyatt 

Shears, Nickerson & Keller 

Ships, construction of, S. Stuart 

Shoe fastener, I. D. Wright 

Shutter fastener. R. McNab 

Sign, endless. J. M. Long 

Sleigh, bob, S. C. Paulson 

Spark arrester, H. Bell 

Spindle centering device, G. O. Draper 

Spoke sawing machine, Fry & Walker 

Spool box, C. Tollner 

Spring. See Trolley spring. 

Spring. P. N. French 

Square, G. G. F. Boswell 

Stamp, time, J. J. Busenbenz 

Steam boiler, J . E. Scblieper 

Steam trap, O. Gassett 

Steering gear, vessel, D. M. Maxon 

Stethoscopic instrument, R. C. M. Bowles 

Stool, milking, C.J. Blakley 

Stopper. See Bottle stopper. 

Stove ash-pit mould, Kabn & Moore 

Stove boards, manufacture of, Schultz & West- 
lake (r J 

Stove, gas, Robertshaw & Cooper 

Stoves or ranges, oven door for cooking, F. V*. 
Knauss 

Street sweeper. G. B. Siccardi 

Structural material, manufacturing, E. M. Butz.. 

Switch. See Electric switch. Electric snap 
switch. Railway switch. 

Switch working mechanism, C. L. Lincoln 

Table. See Draughting table. 

Teething ring. M. L. Metzger 

Telegraph key and sounder, combined, P. D. Cox. 

Telephone, H. W. Llbbey 

Telephone transmitter, M. O. Anthony 

Thill coupling, R. & E. Brent 

Thill support, J. E. Dolber 

Thrashing machine, pea, C. E. Paterson 

Tire heater, Liefbroer & Tendollen 

Tire, pneumatic, C. K. Welch 

Tires, armor for pneumatic. S. M. Schindel 

Trace fastening, P. Brown 

Trap. See Steam trap. 

Trap, H. T. Bush 

Traveling cases, fastener for telescopic, J. B. 
Duguid 

Trolley guard, H. J. Tanner 

Trolley spring, J. L. Hanson 

Trolley wire hanger, J. J. Green 

Trousers stretcher, M. J. Weed en 



526,812 



526,885 
526,836 
528.807 
526,783 

526,673 

526.790 
526,795 

527,038 
526.994 
526,995 
526.801 

527,025 

526,672 
526,716 
526,845 

526.945 
526,863 
526,764 
526,677 
:.■■:.•;•; 
526,675 

526,710 
526,814 

526 S i . 

:.-xw- 

,< 729 
5'.'6.905 
526.938 
526.828 
527,015 
V. t Y. 
526,876 

526,895 
527.035 
526,804 
526.947 
526.862 
526.930 
526.802 
526,916 

526,904 

11,444 
526,791 

526,974 
526.794 



Truck, baggage. J. M. Frysinger. 

Truck, barrel, J. L. Hamilton 

Truck pedestal and axle box, car, E. Cliff. 

Trucks, center bearing for car, W. Robinson 

Type holder, R. A. Stewart 

Typewriting machine, L. P. Diss 

Typewriting machine, J. Felbel 

Valve, engine exhaust, L. H. Wattles 

Valve, engine reversing, T. B. Headen 

Valve, gate, L. S. Wheaton 

Valve, steam engine, W. G. Shepherd 

Vehicle, two. wheeled, W. F. Valentine 

Velocipede, W. C. Foster 

Velocipede, ice, G. Riexinger 

Vent fitting. O. Schlemmer 

Vessels, means for raising sunken, E. M. Arnold- 
Vessels, means for raising sunken, J. A. Bisceglia 

Vise, G. Siller ... 

Watch mainspring barrel, C. Morlet 

Watch winding, S. Schisgall 

Water closet, J . Campbel I 

Watering device, stock. R. M. Sanford 

Well drilling apparatus, S. A. Horton 

Wheels, suspension rim for vehicle, E. B. Killen.. 
Whistles, non-condensing apparatus forsteam, J. 

G. Harmes 

Windmill tower, S. A. Rouse 

Window or door button, F. P. Rawdon 

Wire stretcher and staple puller, combined, G. 

H. Wilber 



526,979 

526.932 
526,965 
520.865 
526,888 
527,010 
526,691 
526,869 
526,977 
626,882 
526,846 
526,581 

526,991 

526,829 
526.756 
526,705 
526.704 
,26.9X3 
526,698 
526,809 
526.857 
526,844 
526,822 
526.894 
526,774 
526,761 
526. H, 
526,797 
526,847 
526,952 
626,775 
526,745 
M6.912 
526,959 
526,800 
526,753 
526,935 
526,871 
526.891 
526,911 
526,708 
526,713 

527,000 
f.26,793 
526,843 

527,008 
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DESIGNS. 

Billiard table cushion rail bolts, covering' plate 

for, M. Bensinger 23,670 

Brushes, etc., back for, C. C. Wientge 23,668 

Cigar boxes, ornamental pattern for, S. D. George. 23,669 

Column, A. A. Fenn 23.678 

Dustpan, M. C. Payne 23,676 

Engine, pistol grip, P. Chouteau 23,679 

Lamp base, J. C. Miller 23,672 to 23.674 

Lamp chimney, W. J. Patterson 23,675 

Lamp fount holder, Miller & Schmitz 23,671 

Lever, hand, N. Du Brul 23,680 

Pen rack stand. J. M. Keep 23,677 

Wall paper, L. Clemencet 23,662 to 23,666 

Wallpaper, M. G. Hatch 23,667 



ORDINARY RATES. 

Inside Page, each insertion - - 75 cents a line 
Itaclt Pate, each insertion - - - - SI. 00 a line 

B^" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eieht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




"Star" I I ■ Screw Cat- 
Foot Lathe I Warn I tin&Auto- 
Swings I M I matte Cross 
9x25 in. I Mk I Feed, etc 



LATHE 




Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



I ATUCC Shapers Planers, Drills, Machine Shop 
LH I IICO*. Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St.. Cincinnati, O. 



TRADE MARKS. 

Bitters, vegetable, B. N. Bates 25,295 

Buttons, pins, and charms, gold, C. L. Rost 25,279 

Cement, Portland. Lagerdorfer Portland Cement 

Fabrik von Eug. Lion & Company 25,298 

Cheese, La Societe des Caves et des Producteurs 

Reunis 25,2H5 

Clothes pins, Howells, Moffitt & Company 25,302 

Clothing for men and boys, Greenewald & Com- 
pany 25,283 

Collars and cuffs made of pyroxylin materials, 

Fiberloid Company 25,280 

Condensers, steam engine, Geo. T. Blake Manu- 
facturing Company 25,304 

Corsets and gloves, J. Lichtenstein & Sons 25.281 

Fertilizers, L. Sanderson 25.299 

Flour, wheat, Norton & Company 25,286 

Gnm, chewing, Chattanooga Medicine SCompanv. . 25,284 
Hardware, certain named, Marshall-Wells Hard- 
ware Company 25.305 

Knit underwear, Hay & Todd Manufacturing 

Company 25,282 

Liniment for horses and other animals, G. W. 

Pomroy, Jr 25.290 

Mineral water, natural, M. V. Saunders 25,296 

Music, powder to facilitate the execution of, L. H. 

Gunnerman . . 25,301 

Oils, lubricating, W.H. Crossman & Brother 25,297 

Remedies for purifying the blood, internal, F. Ox- 

nard 25,294 

Remedy, cough. Stuart Medicine Company 25,292 

Remedy for certain named diseases, tonic, Lange 

Tonic Company 25,291 

Remedy for diseases of horses, H. L. Lohmeyer... 25,289 

Roach powder, G. Rolke 25,300 

Seed, clover, Gillett & Hall 25,287 

Tablets for the cure of heart disease, W. W. 

Lacey 25,293 

Veterinary remedies, G. B. Stewart 25,288 

Water wheels, James Leff el & Company 25,303 



A printed copy of the specification and drawing of 
anypatentin the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of ¥40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



CATALOGUES FREE TO ANY ADDRESS 
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MUSIC AND LONGEVITY.— A PAPER 

by Ephraim Cutter, M.D., in which the author endeavors 
to show that music prolongs or is thought to prolong 
life; that diseases peculiar to and preventive of long- 
evity are those that impede the circulation of air, blood 
and nerve force. That music is physiologically capable 
of enlarging the chest and the capillaries and of calming 
and regulating, if not increasing nerve force, and that, 
other things being equal, longevity should belong to 
musical people. Contained ki Scientific American 
Supplement, No. 9£4. Price 10 cents. To be had at 
this office and from all newsdealers. 



The Full Mounted Lightning Screw 
Plate for Pipe 




New thing in Pipe 
Stocks and Dies. 
A stock with each 
die. 

Send for Supple- 
ment No. 2. 



Wiley & Russell Mfg. Co., Greenfield, Mass., U.S.A. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. Tt goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for tbe Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



ROCK DRILLS«! 

AIR COMPRESSORS & 



GENERAL MACHINERY FOR S\ 
M I N I NC TUN N E L I NG .' -""' ''° 

RAND DRILLCo23ParkPlacenew> 



Pumping Water by Compressed Air. 

We take pleasure in announcing that by arrangements 
made with J. G. Poole, we are enabled to furnish our 
customers with the 

POHliE AIR LIFT PUMP, 
protected by numerous American and Foreign patents. 
This department of our business will be under the per- 
sonal supervision of Dr. Pohle, the inventor and pat'ee. 
THE INGERSOLL-SERGEANT DRILL CO., 
Havemeyer Building, 26 Cortlandt St., New York. 




By Richard A. Proctor, F.R.A.S. 
* * # 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$2.50, postpaid. 

MUNN 6c CO., Publishers, 

361 Broadway, New York. 



ARB0RUNDUM 



PPEST ABRASIVE KNOWN. E.ME.RY AND 

VMONDPOWDER SUBSTITUTE. JN FLOURr 

,j, , wWDER,-CRYSTALrWHEEL,-SLAB*.HONEFORM. 

^Carborundum Co. monongahela city. Pa. us./l 



L DRILLING MACHINERY, 

t MANUFACTURED BV 

WILLIAMS BROTHERS. 

ITHACA. N.Y. 

MOUNTED OR ON SILLS, FOR 
DEEP OB SHALLOW WELLS, WITH) 
STEAM OR HORSE POWER 

, SEND FOR CATALOGUE . 

'ADORES WILLIAMS BROS.lTHACA.OJfi 




ARTESIAN WELLS— BY PROP. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, O il, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. lllus'd catalogue, price lists, 

and discount sheets on request. 

Pittsburg, Oil City and Bradford, Fa. 
Also, 32 Cortlandt St., New fork. 





BUY 
TELEPHONES 

That lire good— nor *' cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are BOTH (<OOU. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States. 



AH. P. GAS ENGINE CASTINGS 




%W~ Send stamp for 
Illustrated Booklet. 

A.F.WEE0&C0. 

10 6 & 108 Liberty St 
New York. 

Castings and Parts 
for Small Engines, 
Boilers, Dynamos. 



WITH 
YOUR 



WORKSHOPS 

With outfits of Barnes Wood and Metal Working 

*S\. FOOT POWER ^ 

Machinery you can successfully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. & JOHN BARNES CO., 
1999 Ruby St., Rockford, Ills. 




TRANSMISSION OF POWER BY 

Friction Puileys.-By G. D. Hiseox, M.E. Description 
and illustration of some of the many forms and combi- 
nations possible for the transmission and direction of 
power by contact pulleys. With 17 engravings. Con- 
tained in Scientific American Supplement, No. 
957. Price 10 cents. To be had at this office and from 
all newsdealers. 




SINTZ GAS ENGINE GO. 



GRAND RAPIDS, MICH., 
U. S. A. 

Manufacturers of the Sintz Sta- 
tionary and marine Gnuand 
Gasoline ICnffinps. Especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. K&~ Send for Catalogue. 
Mention this paper. 
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Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
1140 Pages and 110 Superb Cuts added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection , Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of tbe Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, $»4. Half morocco, $5. 

|y Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK.. 
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Founded by Matthew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Waluut St., Philadelphia, Fa., U. S. A . 

iy Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8 vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



Latest Scientific 
Publications. 



AN INTRODUCTION TO THE STUDY OF 

MKTAIiLURGY, 

Third edition, revised and enlarged. By W. C. Ro- 
berts-Austen, C.B., F.R.S., Professor of Metallurgy in 
the Royal College of Science, Chemist and Assayer of 
the Royal Mint. Illustrated. 8vo, cloth. Price. .$4.00 

THK METALLURGY OF GOLD. 

By T. Kirke Rose, B.Sc, Associate of the Royal School 
or Mines. Edited by Professor W. C. Roberts- Austen, 
C.B., F.R.S. With numerous illustrations. 1 vol. 8vo. 
Price $6.50 

ORE AND STONE MINING. 

A Textbook of. For the use of Mine Owners, Mine 
Managers, Prospectors, and all interested in Ore and 
Stone Mining. By Clement Le Neve Foster, D.sc, 
F.R.S., Professor of Mining, Royal College of Science, 
H. M. Inspector of Mines. With 700 illustrations. 
LargeSvo. Price $10.00 

THK WATER BrPPLY OF TOWNS AND 
THE CONSTRUCTION of WATKK WORKS. 
A Practical Treatise for the use of Engineers and Stu- 
dents of Engineering. By W. R. Burton, Assoc. Inst. 
C E., Professor of Sanitary Engineering in the Impe- 
rial University, Tokio, Japan, etc. To which is ap- 
Wnded a Paper on " The Effects of Earthquakes on 
aterworks," by Professor John Milne, F.R.S. Large 
8vo, with 257 illustrations and 44 plates. Price $9.00 

ELECTRICITY AND MAGNETISM. 
By C. G, Knott, D.Sc. (Edin.). 12mo, cloth. Price .75c 

DICTIONARY OF THE ACTIVE PRINCI- 
PLES OF PLANTS. 

By Charles E. Sohn F.I.C., F.C.S. Alkaloids, Bitter 
Principles, Glucosides : their Sources, Nature and 
Chemical Characteristics ; with Tabuiary Summary, 
Classifications of Reactions, and full Botanical and 
General Indexes. Crown 8vo, cloth. Price $3.00 

THK NEW UNITED STATES DISPENSA- 
TORY. 

Seventeenth edition. By Professors Wood, Remington 
and Sadtler. The 17th edition of this indispensable 
guide and authority has been carefully and thoroughly 
revised upon the basis of the New Pharmacopoeia by 
the editors, Professors Wood, Remington and Sadtler. 
1974 pages, with original illustrations. Price, eloth ex- 
tra, $7.00; leather, 98.00; half Russia, $9.00. Patent 
Index, 50 cents additional. 

SOURCE AND MODE OF SOLAR ENERGY. 
By J. W. Heysinger, M.D. Illustrated. 12mo, cloth, 
Price. $1.50 

KP~ For sale by all Booksellers, or will be sent direct by the 
Publishers, 

J. B. LIPPINC0TT COMPANY, Philadelphia, Pa, 
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"TYPEWRITER '7p' The Best! 

Write for sample of Color Work and Catalogue E. Ask for Sptc 
to readers of «Nn tiniwl" Tvnewritpr Cfl *™ and Arch Sti. 



TKIAIi 
ProTes it. 

Ask for Sptdal Oct. Offer. 
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SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to75110-volt incandescent lamps, or of being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W.-S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 2i illustrations. Contained in scientific 
American supplement. No. S(>5. Price 10 cents. To 
be had at this office and from all newsdealers. 




YANDUZEN^irPUMP 

THE IEST IN THE WIRLI. 
Pumps Any Kind of Liquid. 

Arway. in Order, never Clogs nor 
freazei. Every Pump Guaranteed. 

lO SIZES. 

200 to 12000 Gallons per Hour. 
Cosl$7id»75e»ch. Address 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Seeond St., Cincinnati, 0. 



Catalogues Wanted. SKiSE&iS'.R: 

cialties, office novelties and supplies, and aluminum arti- 
cles, please send prices, etc., to Wholesale, care Sci. Am. 



GREAT MINING TUNNELS. — DE- 

scription of the Kevenue tunnel near Ouray, Col., con- 
structed by the Carolina Company, on Mount Sneffles. 
and of the Newhouse tunnel now being driven into the 
mountains at Idaho Springs. Contained in Scientific 
American Supplement, No. 964. Price 10 cents. To 
be had at this office and from all newsdealers. 



CONSULTATION T TV 17" T "NT T 1 fl 1* Q 

AND AI>VICE TO II. VLW lUIla, 

Experimental work of every description. Automatic 

machinery designed and built, jy Send for circular. 

MALTBT MFG. CO., Brooklyn, N. T. 




EVERY STOREKEEPER! 



should have 
_ an Auto- 
graphic Register." it gives you a record of 
the daya'rjales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, one for 
customer, one for cashier and one 
for you. It makes no mistakes and 
will save you many times ita cost. 
Best "Day Book" on earth. Send 
for an illustrated catalogue whicn 
tells you ail about it. 

GHICASO AUT. REGISTER CO. 

154 Moneob Stbeet, Chicago 



MAN'S WORK IN THE DEFENSE OF 

Plants. — By Joseph F. James. A paper on the insects 
and fungi injurious to plant life, and the most i mproved 
method- now used for destroying them. WiLh 5 illustra- 
tions. Contained in Scientific American Supple- 
ment. Nos. <Mi6 and *M»7. Price 10 cents each. To be 
had at this office and from all newsdealers. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 



GATES ROCK & ORE BREAKER 

Capacity np to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers. 
send for Catalogues 
GATES IRON WORKS, 

5 OC So. Clinton St- Chicago 
» C, Liberty St. N.?. 237 C. franklin St.. Boston. Maps. 




Parson's Horological Institute. 

School for lllatcbiiiakers 

ENGRAVERS AND JEWELERS, 

fS" Send for Catalogue and References. 

Parson's Horological Institute, 

302 Bradley Avenue, PEORIA, ILL. 




Telephones 

Sold outright. Cannot get out of order. 
Guaranteed free from infringement. 
Suitable for exchanges or private plants. 
KP"" Send for Testimonials and Prices. 
Some good territory left for reliable agents. 
Mason Telephone Co., Richmond, Va. 



MILLER gc VAN WINKLE 

STEEL WIRE and STEEL SPRINGS 

2|£ I-J Q-.-."-'ni»i!!M'Wiviitow'-<3 '■— : c/>5 

jg TEMPERED COHPRE ■ >» HXT EH SiCH iSPRIHG J ""' 3| 

:lu s3 . cpciu, TV ®, ZZ 

J I- ig ryimmntniniiifiiiii-tit! ■_=^, £,3 

OFFICE&WORKSI8T024BRIDGEST. BROOKLYN, NY 



DCnCIUCD'C QAI C The entire plant and good 
l\LULllLl\ O OHLt, will of the Stark Machine 
and Tool Co., including real estate, tools, machin- 
ery, patterns, etc. also thousands of dollars of orders on 
hand. This plant is located at the corner of Hudson 
and Seventh Sts., Buffalo, N. Y., and consists of a four 
story brick building fully equipped for the manufacture 
of tinner's machines and tools, machinery for workimg 
sheet metal, presses, dies, etc. The factory is now in 
operation, and all information in reference to same 
cheerfully given. Address MICHAEL NEW LL, Re- 
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 



KEEP THE HEAD COOL. 

The Braided Wire Spring 
Pillow is Cool and 
Cleanly. Comfort- 
able as down or 
feathers. Practi- 
cally indestruct- 
ible. Price, up- 
holstered in fine 
_ hair: Adult's* 

30 x 28, $3.50 ; Couch, 20 x 20, $3.00 ; Child's, 14 x 22, $2.50. 

Sent, express prepaid, on receipt of price. Address 
Weston As Weils Mffr. Co., 1112-1116 Noble St., Phlltt., Pa. 




NICKEL: ITS HISTORY, USES, AND 

Distribution.— A very exhaustive and valuable paper by 
A. G. Charleton, A.B.S.M. With 3 illustrations. Con- 
tained in Scientific American Supplement, Nob. 
963. 964 and 965. Price 10 cents each. To be had 
at this office and from all newsdealers. 




BICYCLES 



ON EAS* 
, PAYMENTS 

New or 2d hand; lowest prices, largest 
stock ; makers & oldest dealers in U. S. 
We sell everywhere. Catalogue free. 
ROUSE HAZARD & CO. 16 G St. Peoria, lit 



WHAT HAVE YOU? 

We have unequaled facilities for marketing New In- 
ventions, Household Articles, Novelties, etc., to manu- 
facturers, jobbers, wholesale dealers and for newspaper 
premiums. Will make liberal terms. Write us fully 
explaining anything new you have to offer. Address 
FAVORITE MFG. CO., 342 Wabash Ave., Chicago, 111. 



Useful Books! 

Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it. and it will be mailed to 
them. Address, 
MUNN <fc CO., 361 Broadway, New York. 



A CREMATION SCENE.— EXPLAN- 

ation of the curious, and. at the same time, scientific, 
spectacle exhibited by Powell, the well-known illusion- 
ist, and suggested by the cave scene in Hatrgard's novel, 
"She." Wirh i illustrations. Contained in Scientific 
American Supplement, No. 962. Price 10 cents. To 
be had at this office and from all newsdealers. 



nun *° r onr 1Ist of i* Cot** 

K||| toga of music and 
JMMV musical Instruments. 

W. Story. 26 Central SUBoston. Mass 




5K THE "MUNS0N" TYPEWRITER. £ 

This machine is an "evolution," the outgrowth of years of experience and tnG 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It is Light, small, Compact, 

Ensily operated, with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
darable and easily kept in order. 30 keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Hiahest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 171 E. Division Street, Chicago. III., U. S. A. 



THE NEW TOWER BRIDGE, LON- 

don.— Description of the new bascule bridge recently 
erected over the Thames, in the vicinity of the Tower ; 
with a comparison therewith of the Van Buren street 
drawbridge, and the Halsted street lift bridge, Chicago. 
With 7 illustrations. Contained in SCIENTIFIC AMER- 
ICAN Supplement, No. 973. Price 10 cents. To be 
had at this office and from all newsdealers. 
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Messrs. Mitnn & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly, confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$3 a year. Specimen copies free. 
Address MUNN & CO., 

Kew York, 361 Broadway. 
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PUBLICATIONS FOR 1894. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American (weekly), one year - $3.00 

The Scientific American Supplement (weekly), one 
year, ---------- 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, -_-_____ 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, --------- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - - 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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ELECTRICAL APPARATUS DESIGNED. 

Inventions Developed. Correspondence Solicited. 

F. B. COREY, M.E., 73 Hathaway Building, Boston. 



TYPE WHEELS. MODELS t EXPERIMENTAL WORK. SMALL MMHIKRV 
NOVELTIES B.ETC. HEW YORK STENCIL WORKS 100 NASSAU jT H<T. 



ALLOYS.— A SERIES OP LECTURES 

devoted to a consideration of the investigations to 
which alloys have been subjected during the last, five 
■ years. The light that has been thrown on the particular 
i grouping of iissociated metals. The new alloys that have 
[ been discovered, and that possess great scientific in- 
! terest as well as industrial value. Description of the 
| various appliances (many of them new) used in the in- 
vestigation of alloys and the method of UBing them. 
I Effects of molecular movement in solid metal and alloys. 
I Effect of pressure on the molecular change in fusible 
j metal. The profound change produced in the properties 
i of metals by alloying them. With 20 illustrations. Can- 
I tained in scientific American Supplement, Nos. 
941, 942, 943. 944, 945, 946. 947 and 948. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES. SEND FOR CATALOGUE 

to CHA5 BESELERmaker2I8CENTRE ST. 

NEW YORK,. 



Experimental & Model Work 

Electrical Instruments, Fine Machinery, Special Appa- 
ratus, Telephones, Photograph Machines, Repairs, etc. 
E. V. BAILLARD, 106 Liberty Street, N. Y. 




?8uUSE0RlllirST0IIES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. jy Ask for catalogue. 

The CLEVELAND STONE CO, 

2d Floor, Wilsnire, Cleveland, 0. 



EXPERT MODEL MAKmB. B8t « hea 

J. C. Setl, Prop. Chicago Model Works. Chicago, 111. 179 
B. Madison St. Write for Catalogue of Model Supplies 

Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavv board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American 



PROPOSALS. 



TT g. ENGINEER OFFICE, ARMY BUILDING, NEW 
u ■ York, September 13, 1894.— Sealed proposals for 
dredging 380,000 cubic yards, more or less, of material 
from Harlem River and Spuyten Duyvil Creek, on line 
of Harlem River Improvement, and for furnishing ma- 
terials and workmanship for construction of about 500 
linear feet of pile revetment for protection of south side 
of cut through Dyckman Meadow, will be received here 
until 12 o'clock, noon, October IS, 1894, and then publicly 
opened. All information furnished on application, 
ROBERT MCGREGOR, 2d Lieutenant, Engineers. 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
fans. All styles of Trucks made to order. Catalogues 
free. GEORGE P. (' I. ARK, 

Box L, Windsor Locks. Conn. 



The Bailey Automatic Bicycle Brake 



is as quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. BAILEY 
MFG. CO., 207 S. Canal St., Chicago. 



USES OF BORAX. — A PAPER BY 

E. L. Fleming, upon the various uses to which borax may 
be put, with notes upon the sources whence it conies. 
Contained in Scientific American Supplement, No. 
!)6'J. Price 10 cents. To be had at this office and from 
all newsdealers. 





And 

Stereopticons. 



CRITERION MAGIC LANTERNS 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
of scientific attachments. We make lanterns and views for all kinds of uses. 
n*" Catalogues free. .1. B. COLT ^ CO., lfi Beekmnu St., New York, 
189 La Salle Street, Chicago, 111. 1140 Market Street, San Francisco, Cal. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant t 
Drill Chucks 11 
Improve d, j 
Oneida Drill 
Chucks, Cut- 
ting - o ff fi 
Chucks, Scroll 
Com bination 
.._ __ Lathe Chucks, Geared 

Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by . 

Westcott Chuck Co., Oneida, IV. Y., U. S. A. 
Ask for catalogue va English, French, Spanish or German. 
First Prize at Columbian Exposition, 1893. 





TYPEWRITERS. 

All makes half-price. Rebuilt to equal new. Shipped, 

without deposit to responsible parties in all parts of the 

world. Unprejudiced advice given. Illust'a cata. free. 

TYPEWRITER ) 45 Liberty Street, 

HEADQUARTERS, \ New York, U. S. A. 




Ik Tyjeiriter 

EXCHANGE, 

8 Barclay St., New York, 

We will save you from 10 to 
50 per cent, on Typewriters 

of all makes. 

|^~ Send for catalogue. 



PHOTOGRAPHIC LABORATORY.— 

Description by Gaston Tissandier of an inexpensive and 
easily arranged laboratory for the use of amateur pho- 
tographers. With 2 illustrations. Contained id Scien- 
tific American Supplement, No. 964. Price 10 
cents. To be had at this office and from all newsdealers. 



U V D II AT I QMi its Uaes aTlu Abuses. The science 
n I r n U I I O If I « easily acquired by anvone. Ulus'd 
book, SI. Dr. Anderson, S.A.10, Masonic Tem., Chicago 



MfinCI nnd Experimental Work at moderate 
IflUUCL prices. Dynamos and Motors repaired. 
Armatures rewound. All kinds of Electrical Applian- 
ces made. C. R. Nething, 143 Centre St., New York. 



SAFETY THRUST COLLARS 

SOIiID AND SPLIT. a 

Of character and at price to suitfl 

the most critical buyer. Dealers! 

in shafting will consult theirw 

interests in writing for Price 

List and Discounts. 

The Gouverneur Machine Co., Gouverneur, N. Y. 





HOW TO MAKE TELEPHONES AND 

Telephone Calls.— Directions for making the latest and 
most improved form of telephone, with perspective and 
sectional views in which all the part? are shown exactly 
full size. A paper for the benefit of those who are de- 
sirous of making telephones for their own use or for 
sale. With 20 illustrations. Contained in Scientific 
American Supplement, No. 966. Price 10- cents. 
To be had at this office and from all newsdealers. 



Uf IFF CANNOT SEE HOW YOU DO 
"*rE it AN0 PAY FREIGHT. 

£ LA Buys oar 2 drawer walnut or oak In. 
Tl ■ proved High Arm Singer sewing machint 
I finely finished, nickel plated, adapted to light 
■ and heavy work; guaranteed for 10 lean; with 
I Automatic Bobbin Winder, Seir-Threading CyH#> 
1 der Shuttle, Self-Setting Needle and a complete 
Iset of Steel Attachment*} nhjpped any where on 1 
80 Day's Trial. No money required in advance. 
75,000 now In use. World's Fair Medal awarded machine and attach- 
ments. Buy from factory and save dealer's and agent's promts. 
' CDlTtT Cot ThisOnt and send to-day for machine or large free 
i r rttt catalogue, testimonials and Glimpses of the World's Fair. 

OXFORD MFG. GO. 342 Wabash Ave. CHIGAEO,ILU 




High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress Rumsey & Co., Ltd., Seneca Falls. N. Y. 



A Valuable Book 




12,500 Receipts. 70S Pages. Price $5. 

Bound in Sheep, $6. Half -Morocco, $6.50* 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
en tihe American during the past fifty years; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public* 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. . • 

Almost every inquiry that can be thought of. relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent mistness or 
employment, relating to the home manufacture of Sam- 
ple articles, will And in it hundreds of most excellent 
suggestions. 

f^ Send for Descriptive Circular 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Y«rk. 
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ORDINARY RATES. 

Inside Page, each insertion, - ?o cents a line 
Back Page, each insertion. - - $1.00 n line 

tW For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORCED PRODUCT. 

Jl "Rogers' Drive Screw." 

^T^ " Patented May 10, July 19, 1887; 

Vv ^1^. Tt will turn like a screw 

V *X into wood when driven 

It is . ^^HBfe^ with a hammer, and 

cheaper than ^^■KffW wi " n0t break tlie 

a common screw, ^^IHkW fibers of the 

am), i - ^^Tw i. 

Hi- .-uila-' ^•RVw 

has a metallic skin. ^ ^■I» lt\ 

For applying steps to Elec- ^^Bp%, 
trie Light Poles, ithasnosupe- ^^k fif 

rior. 

PT* Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



AUTOMATIC PHOTOGRAPHS 
♦^MACHINE. 




A nickel dropped in the slot 
produces a photograph this size 
in 35 Seconds. Large and 
continuous profits. Single ma- 
chines have taken in over $50 
per day. These machines have 
been in constant and successful 
operation in New York and vi- 
cinity for over one year. The 
Company are now ready to sell 
machines and territorial rights. 

National Photograph Machine Co. 

No. 85 Beaver St., 

New York City, 



At i Price 



Bicycles, Watches, Guns, Buggies, Harness, 
Sewing Machines, Organs, Pianos. Sfttep,ToolB 
Scales of all varieties and 1000 other articles. 
Lists free. Chicago Scale Co., Chicago, 111. 



FORMED MILLING CUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical in 
the production of duplicate and in- 
terchangeable parts. 

KP~ Illustrated Catalogue Free. 

LQ QTADDCTT Manufacturer of Fine Tools, 
■ O. O I Hlillb I I , p. O. Box 13, ATHOL, MASS! 




TlinniUrf* Send for Pamphlet.. 
I IIKKINKN JAIME* LEFFEL & CO., 
1 U! I U I II WW- iSpriiiffheld, Ohio. U.S.A. 



.to 50 H. P. THE 




Motor of I r Century 

Can be used any place, to do any 
worfc.and byany one. No Boil- 
er! No Fire! No Steam! No 
Ashes ! No Gauges ! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc.j address 
Charter (ins Eiipme Co. 
P. O. Box 148, Sterling, 111. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in. all parts of 
the country. 



t\ i^tA DJUSTABLE M° LDERS 

P f ^l INCANDESCENT LAMPS. 

i a / o.c.white co. Worcester,. 

L.« S' 1* SEND FOR CIRCULARS. MASS. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 




This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 




JMJOHNS ASBESTOS 

^SECTIONAL Pli>E 

COVERINGS. 

NON-CONDUCTING COVERINGS FOR STEAM ANDHOT WATER PIPESBOTLERS ETC. 

READILY ATTACHED OR REMOVED BY ANY 0NE.^®?«^) ASBESTOS BOILER COVERINGS 
W ARE PREPARED T0TAKE CONTRACTS FOR APPLYING STEAM PIPE AKD BOILER COVERINGS IN ANY HART OF THE UH1TE0 STATES., 

H. WJOHNS' ASBESTOS M1LIB0ARD. SHE ATHIN6S. BUIIDIHO FELT5. FIRE RPOOFPAINTS, LIQUID PAINTS.ASBtST0SR00FlN6.ttc 
Ji.W. JOHNS MANUFACTURING COMPANY, 

67 MAIDEN LANE. N.Yji>'~ jersey city.. cmicago.phhadelwjjS-Boston., london 



<m BULL'S-EYE 

^^ THE NEW KIND OF CAMEItA. 

Illustrated in Scientific American, March 31st, p. 197 
LICHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices. SS to SIS. 
VW Send for Description, with Sample of Work. 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 






THE ^ 

AUTOMIC 
WATER 
MOTOR 

SllSis ? For use mainly 
by dentists, ho- 
tel and restaurant keepers, and market-men, 
being now well established in public favor, 
we are prepared to engage local agents and 
traveling canvassers throughout the U. S. 
Descriptive circular mailed upon application. 
THE AUTOMIC MOTOR COM- 
PANY, Providence, R. I. A 





SAVE H YOUR FUEL 

By using our (stove pipe) RADIATOR. 

It has 120 Cross Tubes where 4866 
sq. in. of iron get intensely hot, thus 
making ONE stove or furnace do the 
work of TWO. Send postal for proofs 
from prominent men. 

To introduce our Radiator, the first 
order from each neighborhood filled 
at WHOLESALE price, thus securing 
an agency. Write at once. 

ROCHESTER RADIATOR CO., 

Rochtster, N. V. 

ITSWANTED , OBF | N ET0 0lSlHEVrB YSUnp 

mtaW C.H.BESLY& €0. 

CHICAGO, ILL.U.S.A. 




KODAKS 



$6.oo 

to $IOO.OO. 



The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

J Send for * Rochester, 

\Catalouge.% N. Y. 




ACCOUNTANTS 

who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc- 
curred to you that by getting 
one you might save lots of 
tinle, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 
FELT & TARRANT MFQ CO. 

52-50 ILLINOIS ST.. CHICAGO. 



PAID for all kinds of good Second-hand 
Iron and Wood-Working Machinery. 
Address W. P. DAVIS. Rochester, N. Y. 



I nn tp D V ■Emery Wheels, Grinding Ma- 

■WI Km w\ ■ J chines e 
. Quiek process and large i 

buy of THE TANITE CO., NEW YORK CiTT, 



chines and Grinders' Supplies, 
Quiek process and large stock. When in a hurry. 



Cincinnati, and Stroudsburg, Pa. 



The Kombi 
Camera 

Makes a picture the size of 
this and in any shape you 
please. It is a combined 
camera and graphoscope. 
15| by 2 in.— weighs 4 oz. 
Goes in any pocket, no tri- 
pod to carry. fSBT Any 
Boy or Girl can use it. 
Will photograph anything 

or anybody. Can be made very profitable. 

The Kombi, complete, S53.C30. 
Strip of Film ('-25 exposures) £0 
cents additional. 

Lf not for sale by your photo dealer, the Kombi will be 
sent to any address, postage paid, on receipt of price. 
ALFRED C. KEMPER., £08 JLake St., Chicago 




Universal Lamp Holder. 

Place your lamp just where you want it. 




Trade Supplied. Salesmen Wanted. 
KS" Catalogue Free. 
FARIES MANUF'G CO., DECATUR, ILL. 

ICE-HOUSE AND COLB ROOM.— BY 
R. G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. 59. Price 10 cents. To be had at this 
officeand from all newsdealers. 

= = THE = = 




MANCHESTER SHIP CANAL. — A 

history of this great engineering work, with an account 
of a 'voyage up the canal, in which are described the 
various works of interest constructed in connection 
with the new waterway. With 3 illustrations. Contained 
in Scientific American Supplement. No. 964* 
Price 10 cents. To be had at this office and from all 

Other details in regard to this important work may be 
j found in Supplement, Nos. 685, 715 (2 illustrations), 
l and 763 (with map). Price 10 cents each. 



PERFORATED SHEET A/VELTAL-S 



f --fCef" Cotton-Oil dfc-Riee Mffi»,'8'Htpw' Hmtses, Distilleries, Phoapfiate & Fertilizer Wks. 
J Mining, Gas & Water Wks., Threshers & all kinds of Grain Cleaning Mach'y, Steel & I 
I Iron Plates & Cylinders for Screening Ore, Coal & Stone. For Filters, Strainers, Ven- 
J'tilators, Oil. Gas & Vapor Btoves & all special purposes Perforated Tin & Brass. 



S cientific R ook fl atalogue 



RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN & CO., Publishers Scientific American, 

361 Broadway, New York. 



W. L. Douclas 

©•> CUAr ISTHE BEST. 
VV WrlWt NOSQUEAKING. 

$5. CORDOVAN, 

FRENCH&ENAMELLEDCAL.F. 

*4.*3.5° FlNECALF&KANSAROtt 
$ 3.5P P0LICE.3 Soles. 

* 2 so.*2.W0RKINGMEN« 

** EXTRA FINE. " 4 

*2.*I. 7 JBoys'SchodlShdes. 

•LADIES- 

S SEND FOR CATALOGUE 
rWE-'DOUGLAS, 

BROCKTON, MASS. 
You can save money by wearing the 
W. L. Douglas S3. OO Shoe. 

Because, we are the largest manufacturers of 
this gradeof shoes intheworld,andguarantee their 
value by stamping the name and price on the 
bottom, which protect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere at lower prices for 
the value given than any other make. Take no sub- 
stitute. If your dealer cannot supply you, we can. 
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THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making per f ec t C e 1 1 u - 
Inid Stereotypes to be used in 
place of metal stereotypes. Also for 
making Rubber Stamps. Should 
be in use in every printing office. 

See Set. Am., Dec. 30, 1893. Send for 
Circular to 

THE .1. F. W. DORMAN CO. 
317 E. German s... 

Hnltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 




CLAY&TORBtNSEN, GLOUCESTER CITY, N.J. 

DESIGNERS 4 BUILDERS OF YACHT5, 
LAUNCHES „i* HOUSE. BOATS. 



SELND 8 CEN TS FOf 
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